
CHAPTER 18

A NEWAPPROACH

TO NUCLEAR POWER

On the last day of March 1958 Lewis Strauss wrote the President to ac

knowledge that his reappointment as chairman was not politically feasible.

"Just as a ship too long at sea collects barnacles," Strauss noted, so had he
"acquired the hostility of a small but vocal coterie of columnists" and of
Senator Anderson. He offered to continue to serve as an adviser to the
President, but for the good of the Administration he had decided not to

seek reappointment as a Commissioner.1 Although Eisenhower for the mo

ment refused to accept Strauss's decision as final, the White House staff,

with Strauss's assistance, began to search for a replacement.

ENTER MCCONE

From the beginning of the search John A. McCone was a leading candidate.

A Californian, McCone began his business career as a construction engi

neer for the Llewellyn Iron Works in 1922. When the Bechtel-McCone
Corporation was organized in 1937, McCone became president and direc

tor. During World War II he was executive vice-president of the Consoli
dated Steel Corporation and president of the California Shipbuilding Cor

poration. As president of the Joshua Hendy Corporation after the war, he
operated a fleet of merchant ships that transported chemicals, petroleum

products, and ores. In addition to his business and financial activities,

McCone served as special deputy to Secretary of Defense James Forrestal

during 1948 and in 1950 became Under Secretary of the Air Force in charge
of procurement. Early in 1954 Dulles appointed him to the State Depart

ment's public committee on personnel. McCone's technical background,
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his solid record as a conservative Republican businessman, and his gov

ernment experience attracted Strauss's attention in 1957, when he was

seeking a replacement for Murray. McCone in fact was offered Murray's

seat; but he declined, as he explained forthrightly, because he would ac
cept nothing less than the chairmanship.2

A year later that obstacle was removed by Strauss's decision to leave

the Commission, and McCone readily accepted the appointment. Strauss

had not been mistaken in his appraisal of McCone's political and economic

outlook. As a self-made man, McCone had proved to himself that it was

possible to do things in private enterprise without government assistance.

McCone, however, was not doctrinaire on the subject. As one of his former

assistants explained to a reporter, McCone was, if anything, more conser

vative than Strauss, but he was an "open-minded conservative." He pre

ferred to let private business do the job, but, if government could do it

better, McCone was not opposed to government programs. McCone's prin

cipal asset was "his razor-sharp intelligence that can pierce any proposal,

reduce it to a skeleton of basics."3

McCone's other assets were his friendship with Eisenhower and the

President's confidence in him. Unlike Strauss, a Taft supporter barely

known to Eisenhower in 1952, McCone had worked with Eisenhower since
1947, first as a member of the Air Policy Commission and then as Under

Secretary of the Air Force. Subsequently McCone had visited Eisenhower

at Columbia University. With Strauss's departure, McCone had little inter

est in becoming Eisenhower's next special adviser on nuclear energy; rather

he wanted to sit as a member of the National Security Council and the
Cabinet. In this regard, with McCone the chairmanship of the Commission
had reached its apogee.

Strauss's contention that most of the Commission's troubles with the

Joint Committee stemmed from Senator Anderson's "almost psychopathic

dislike for me" seemed to have some basis in fact when Anderson an

nounced in mid-June that he was willing "to let the dead past bury its dead

and go on to happier days." Despite Robert Zehring's fears that Anderson

would hold the McCone nomination hostage in the committee's struggle

with the Commission over the power reactor program, Anderson called the

confirmation hearing on July 2 and completed the questioning in two hours.

Anderson and Holifield asked McCone for his opinions on nuclear weapon

testing, safeguards, and the development of nuclear power but did not press

him beyond his straightforward but tentative replies. Some echoes from the

Strauss period were heard when Anderson raised the question of McCone's

conception of the role of the chairman in relation to the Commission and

the White House and asked McCone about his understanding of the statu

tory requirement to keep the Joint Committee "fully and currently in

formed." McCone parried these thrusts without giving either ground or
offense.4
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McCone was fully sensitive to the need to improve the Commission s

relationship with the Joint Committee and especially with Anderson, the
touchy and hard-driving senator who would likely resume the committee
chairmanship in 1959. McCone had no intention of letting slide the issues
that Anderson had raised at the confirmation hearing; he was simply look
ing for a better forum for discussion. On July 16, two days before he was
sworn in as chairman, McCone called on Anderson to see what could be
done to clear the air. Anderson said he was confident that frank discussions
of issues would avoid the kinds of problems that had damaged relations in
the past. Without appearing overly conciliatory, McCone accepted the
senator's premise; his demeanor suggested that he would not hesitate to
state his views clearly and directly. That was a stance Anderson could

understand.5

491

THE FIRST TEST

McCone had an opportunity to use his forthright approach a few weeks later
when he met privately with Holifield and then with Anderson to discuss
Congressional action on the proposed EURATOM agreement and the au
thorization bill. On June 25, as Strauss was clearing out his office at the
Commission's headquarters, the Joint Committee had reported out the au
thorization bill, precisely doubling the $194 million that the Administration
had requested for power-reactor development. The total in the bill was
close to the $400 million originally proposed by the committee in its private

discussions with the Commissioners. The bill designated $145 million for
a new plutonium production reactor, which both the Commission and the
White House had opposed; $68 million for the design of four additional
power reactors; and $37.9 million for basic research facilities. On August
4 when Eisenhower signed the authorization bill, he criticized the com
mittee's action and urged "the Congress to guard more vigilantly against
the ever present tendency to burden the government with programs, . .

the relative urgency and essentiality of which have not been solidly

determined."6 . , ,
Holifield interpreted the President's language as meaning that the

committee had been irresponsible. The President had also implied that he
might hold back from the Commission the funds authorized for not on y the

plutonium reactor but also the gas-cooled reactor, which had been included
in the Administration's bill, on the grounds that the legislation had imposed
an unrealistic time limit on the submission of private proposals. McCone
reassured Holifield that the Commission had every intention to proceed on
the gas-cooled reactor "energetically and ... exactly in accordance with
the legislation." On the plutonium reactor, however, McCone said frankly
that the economics of the design, particularly its dual-purpose feature, were
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unacceptable to him, and he expected to make an independent study of the
issues Holifield seemed willing to await the results of that review

McCone found Anderson equally resentful of the President's attack

3110" bi" bUt thC Sent iitd h hi
ts attack

T FHRATOM3110" bi"' bUt thC Senat°r insisted that his opposition to
the MJRATOM agreement was substantive and not capricious. As he had
stated during the public hearings in June, most of his objections to the
proposed agreement related to financial issues rather than safeguards, but

H ,r,7C/ !S °ffice he C°uld be more sPecific about Ws objections.
He told McCone that he was concerned that the Commission had never
even discussed the Export-Import Bank's loan, necessary to finance the
construction of American reactors abroad. He questioned the feasibility of
the plan for returning spent fuel elements to the United States for repro
cessing. He did not like the provision of $50 million for research and de
velopment of reactor designs by the EURATOM countries; but most of all
Anderson objected to a $90-million item in the EURATOM authorization
bill to cover cost overruns that might be incurred by American manufactur
ers in fulfilling performance guarantees on fuel assemblies for EURATOM
reactors Anderson claimed that the real purpose of the provision was to
bail out Westmghouse, which at Strauss's insistence had given an Italian
utility a very attractive guarantee for the SENN reactor. McCone listened
patiently to Anderson's objections but made no promises 7

WhnhC EURAT0M Packa8e ca™ ^fore the Joint Committee on
Tid Cii Flb

I 1 99Mr RAT0M Packa8e ca™ ^fore the Joint Committee on
M RLT^igTd Commissioner Floberg and Deputy General
Manager Richard W. Cook to present the Administration's case. The details
of the bilateral agreement, the memorandum of understanding, and the
assorted working papers were too intricate for McCone to master during the
first weeks of his chairmanship. Fortunately Floberg was well versed on
the subject and made impressive use of his considerable debating skills as
a lawyer in explaining the text of the agreements during four days of gruel
ling testimony. &

Anderson's private discussion with McCone proved an accurate

FHRATOM C°UrSf thC hearingS W°uld take- In negotiating the
EURATOM agreement during spring 1958, the Commission had been pre
occupied with the safeguards issue, particularly as it related to the Inter-
nat.onal Atomic Energy Agency. Girded for battle on this subject, C. Doug
las Dillon, the Under Secretary of State for economic affairs, was relieved
to discover on the first day of the hearings that the Joint Committee had few
questions about safeguards. Instead, the hearings followed Anderson's in
terest and concentrated on the dollar figures in the EURATOM authoriza
tion bill and on fine points of reciprocity in the agreement documents. In
the end, Floberg s persistence and debating skill paid off. The committee
with some grumbling accepted the agreements, trimmed back but did not
delete the funds provided for research and development, and placed tighter
restrictions on the use of funds for fuel guarantees « &
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FIRST IMPRESSIONS

Within the Commission McCone, perhaps to his satisfaction, discovered

that he would have to chart his own course on a nuclear power policy. Both
Kenneth E. Fields, the general manager, and Cook had resigned when
Strauss's term ended; Cook stayed on only until the EURATOM hearings

were completed. W. Kenneth Davis, the director of reactor development,

had already announced his decision to leave during the summer as had his
principal assistants in the division. Strauss had already selected Alvin R.
Luedecke, an Air Force general, to be general manager, but Luedecke

would not report to the Commission until after he had completed his assign

ment as commander of Joint Task Force Seven, which was conducting the
Hardtack series of weapon tests in the Pacific. In the meantime Paul F.
Foster, a former Navy admiral, engineer, and Chicago department store

executive, would serve as acting general manager. In 1954 Strauss had 493
brought Foster from the World Bank to the Commission, where he had
served as a special assistant to the general manager for international affairs

in 1956. Dependable, wise, and judicious in temperament, Foster at age

sixty-nine was an ideal choice for this interim assignment.9 Although Foster

had been active on the staff for three years, he had no special knowledge

of reactor development.

With Davis on his way out of the government, McCone relied on

Rickover to give him his first inside glimpse of the Commission's reactor

program. On a three-day trip with Rickover to Knolls, Bettis, Shippingport,

and the Idaho test station, McCone had enough engineering experience to

engage in technical discussions, and he quickly proved that he could iden

tify the critical points of disagreement in a technical argument.

At Knolls, McCone was struck by the statement of one General Elec

tric official that the company's commercial division did not give serious

enough attention to designing reactor cores. This opinion led McCone to

pursue the question of whether large equipment manufacturers like General

Electric and Westinghouse accepted lower design standards on their com

mercial work than on the naval projects. At Bettis, McCone found that

Westinghouse engineers denied any shortcuts in design that would produce

a dependable power reactor. Yet McCone was surprised that the Westing

house commercial division expected to produce power reactors at one-

fourth or one-fifth the cost of Shippingport.

After visiting Shippingport and being greatly impressed by "its de

sign, lay-out, safety and beautiful condition," McCone fully understood

that the installation was not really a power plant but "a laboratory tool." In

that sense it was unfair to dismiss Shippingport, as some industry leaders

were doing, as irrelevant because its capital costs were so high. When

McCone, however, excluded the expensive test equipment and heavy re

dundancy in design at Shippingport, he was still not satisfied. He noted
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that both Bettis and Knolls were concentrating on the problem of core de

sign and that both laboratories expected vast improvement in core perfor

mance and a substantial reduction in costs within a few years. This McCone

could understand because he realized that both the physics and engineering

of core design were in a very early stage of development.10

What impressed McCone even more, however, was the fact that both

companies were proceeding at once to install in commercial reactors fuel

assemblies using cheaper and possibly less dependable materials than

Rickover had specified in the Navy projects. McCone noted that the Yankee

Atomic plant, which Westinghouse had designed, would use slightly en

riched uranium-oxide pellets, which would be sealed in stainless steel

rods. At first glance it seemed logical that these fuel assemblies for Yankee

would be much less expensive than the fully enriched uranium, clad in

zirconium, which the Navy was using. Rickover had already raised ques-

494 tions about the integrity and reliability of the commercial cores. McCone

appreciated this concern, but he even had questions about the savings in

cost. He suspected that the commercial divisions of the companies were

overlooking the fact that the amount of energy used in enriching uranium

(and hence the cost) was not proportional to the level of enrichment. Thus,

enriching uranium to 3 percent content of uranium-235 took on the order

of 50 percent, not 3 percent, of the energy needed for full enrichment.11

McCone found Westinghouse engineers vague on the amount of ura

nium or the level of enrichment they expected to use in their commercial

plants. He was also suspicious of the statement that the value of the spent

fuel elements would be so low that recovery of the uranium would not be

worthwhile. McCone concluded that if the uranium was not recovered, ac

tual fuel costs for the reactors would be very high, and he realized that

this cost would be borne by the government under the power demonstration

program. "There seemed to be an attitude," McCone wrote in his notes,

"on the part of the commercial people at both Westinghouse and indirectly

General Electric to ride on the fact that there was no fuel cost involved."

For instance, it was obvious that the Westinghouse people were going to

design the Yankee plant to produce the cheapest power, irrespective of the

amount of uranium used, "because they do not pay for the uranium. . . .

I am sure that General Electric is doing the same thing."

On the integrity and dependability of fuel elements McCone noted

sharp differences in design philosophy between Rickover's group and the

manufacturers. To achieve long core life, the Navy insisted on high integ

rity in every fuel element on the grounds that a slight break in one element

would bring water in contact with the uranium and cause a swelling that

would result in a chain reaction of damage. This reasoning explained the

extreme care used in fabricating and inspecting fuel elements for the Navy

projects. In contrast, McCone found that the commercial manufacturers

took this matter "rather lightly." He noted that Westinghouse intended to
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place uranium in commercially manufactured tubes without knowing ex
actly how this was to be done. Although the Yankee plant was already
under construction, there seemed to be no plans to inspect the tubes tor

imperfections or to determine what the results might be if a tube tailed.

In his personal notes on the trip McCone wrote:

As a result of these discussions, I am convinced that our reactor

division must make the most penetrating study of how the commer
cial people intend to answer their core design and construction prob
lems. It seems to me that it will be the center of our problem both
from the standpoint of economics and ultimate success and safety.

One receives the impression in travelling that so many com

panies have launched forward blindly into this field making huge
investments in engineering organizations and plants and equipment

that they now are rather desperately advancing exotic and extreme
and sometimes unsound developments in the hope of gaining con

tracts against which to advertise their facility investment and to em

ploy their organization.

McCone reminded himself that he would not proceed with "anything which
is unsound," but he did intend to take a constructive approach to nuclear

power.

COOPERATING WITH THE JOINT COMMITTEE

McCone's open-minded approach to technical issues also carried over to
political matters, particularly the Commission's relationships with the Joint
Committee. The new chairman was not plagued by Strauss's nagging sus

picion that every proposal by the committee's Democratic majority was mo

tivated by a desire to socialize the electric power industry. Thus, McLone
was not alarmed when he learned that James T. Ramey, the committees
executive director, had assembled a panel of reactor and utility experts to

draft a long-term nuclear power policy. The panel, which included Walter
Zinn and Henry Smyth, consisted of men who were above question in both
knowledge and integrity. Working through the spring and into the summer
of 1958, the panel hammered out four drafts of the policy statement betore

releasing it for public comment in August.12
In most respects the panel's draft contained few surprises lor the

Commission staff or the nuclear industry. Based solidly on the consensus
reached by the Commission and the committee during their off-the-record

discussions earlier in the year, the panel stated the objectives of its plan:
"to demonstrate economically competitive nuclear power in the United

States by 1970 and in 'high cost' free world nations by 1968." These dates
reflected some relaxation of the ten- and five-year goals discussed by both
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groups in February, but the intention was the same. The goals were ex
pected to "fortify" the nation's position of worldwide leadership in the
peaceful applications of atomic energy, particularly in developing nuclear
power. In other words, the panel recognized no immediate need for nuclear
power in the United States to justify the proposal. Ultimately, however,
nuclear power would be required at home as reserves of cheap conventional
fuels were exhausted, particularly if the national demand for electricity
continued to double every ten years.

The plan of action proposed by the panel also followed conventional
wisdom. Through its research contractors and the national laboratories the
Commission would continue to provide the general research and develop
ment needed to support engineering design and construction. As in the past
the Commission would also be responsible for initial feasibility studies,
reactor experiments, and prototype construction. Private industry would

496 continue to participate by undertaking research and development for spe
cific projects and by building full-scale nuclear power plants.

The panel, however, sharply rejected Strauss's policy of leaving to
industry decisions about the course and speed of development. Going back
to the American Assembly report and the industry seminars in autumn
1957, the panel echoed the need for "positive direction" by the Commis
sion. The panel intended that the Commission should no longer permit the
national laboratories and contractors to decide which types of reactors they
would study but rather that it should establish a comprehensive plan for
each reactor type. "Positive direction" also included the selection of reac
tors to be built under the power demonstration program and the setting of
realistic dates for submission, approval, and negotiation of proposals for
each project. And contrary to the Commission's practice during the Strauss
era,Jhe Commission "promptly would assume responsibility for construc
tion" if industry did not respond with proposals for private construction in
a reasonable length of time.

Getting down to specifics, the panel envisaged the construction of
twenty-one reactors of diversified types over the next five to seven years.

These included nine large, four intermediate, and three small power reac
tors, in addition to five reactor experiments by the Commission. Only about
half of these were expected to prove worthy of full-scale construction. A
rough estimate of the total cost of development and construction was $875
million.

One encouraging aspect of the Joint Committee's action was that
there was no attempt to ram the program through Congress and down the
Administration's throat. Rather Ramey sent copies of the plan to a large
number of equipment manufacturers and electric utilities along with a
questionnaire that encouraged frank views on every aspect of the plan. The
questionnaires, dispatched on August 25, 1958, were to be returned by
November 1 so that they could be tabulated and discussed at a seminar
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sponsored by the Joint Committee well in advance of the first session of the

°McCone, who received the report a few days earlier, promptly sent
it to the staff for careful appraisal. Before leaving for the peaceful uses
conference in Geneva, McCone sent three copies to Rickover with a request
that the admiral and his staff give them serious attention McCone also
informed Rickover that he had asked Foster to appoint an ad hoc committee
to study the Joint Committee proposal and requested Rickover and his sen
ior advisers to take time from "your important work to discuss the plan
with the advisory committee. In McCone's mind a key issue was one Rick
over had discussed in a meeting with the Commissioners on the evening ot
September 17: Did industry's efforts to achieve economic nuclear power lor
central-station use constitute a threat to public safety? Rickover suspected
strongly that it might, and McCone acknowledged that opinion But he abo
reminded Rickover that there was "a division of thought' within both the
Commission and industry on the question, and it was helpful to discuss

the issues.14
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A NEW ADMINISTRATIVE STYLE

McCone's willingness to open policy issues for discussion revealed an ad
ministrative style sharply contrasting with Strauss's way. Strauss had seen
issues largely in political terms; McCone viewed them in terms of technical
and economic realities. Strauss dealt in personalities and liked to speculate
on hidden motives; McCone was more interested in facts than opinions.
Strauss took into his confidence only those whom he trusted and tried to
exclude the influence of others; McCone sought ideas from many sources

in the belief that he could select the best course of action from the diversity
of opinion. In this sense McCone seemed more self-confident .than had
Strauss in his ability to make decisions. Once McCone had weighed the
evidence, he was comfortable about his decisions and moved on to other
things; Strauss, however, preferred to maneuver others into supporting his
position without fully declaring himself, and he tended to brood over the
motives of those whom he failed to win to his side.

Never one to spend much time discussing organization or manage

ment procedures, McCone quickly revealed by his actions a new approach
to administering the Commission's reactor development program While
Strauss had relied on Kenneth Davis to translate administrative policy into
specific programs, McCone chose to use the new ad hoc advisory committee

established by Foster for this purpose. He made it clear that he expected
the committee to do more than window-dressing. The membership list,
which McCone approved personally, contained the names of eight highly
regarded business executives, scientists, and engineers, including Henry
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Smyth, former General Manager Marion W. Boyer, Harvey Brooks of Har
vard, and Eger V. Murphree, an Esso engineer who had been serving on
atomic energy advisory groups since 1941.15

H-f AfSrf°r PaJiSo- rePlacement' McCone accepted Foster's recommen
dation of Frank K. Pittman, who had served as acting director for several
months after Davis and his senior associates had departed. Unlike Davis
who looked upon federal service as a temporary tour of duty, Pittman was
a career civil servant. Although just forty-four years old, Pittman had be
hind him fourteen years of government management experience, nine of
.T^the 9°mmisflons Washington headquarters. A chemical engineer

who had studied and taught at the Massachusetts Institute of Technology
Pittman had served as deputy to Harold L. Price in setting up the Commit
sions regulatory program. In fall 1957, as an outgrowth of the industry
seminars on nuclear power, the Commission had set up an independent
division of industrial development with Pittman in charge. From that posi
tion he had moved into reactor development after Davis's departure

In both positions Pittman reported to Alphonso Tammaro, former
engineering officer in the Manhattan Project who was now assistant general
manager for research and industrial development. Although volatile and
often outspoken Tammaro knew the atomic energy establishment like the
back of his hand; he had a reputation for being both responsible and re
sponsive to the Commissioners. Tammaro gave Pittman his chance to dem
onstrate his abilities as acting successor to Davis and saw that he received
the permanent appointment in October 1958. By that time Pittman was
fully in control of the jok Although he had little background in reactor
technology, Pittman, like Tammaro, knew how the agency worked. He went
about his job quietly and efficiently and tried as much as possible to stay
out of the way of McCone, whom he considered a bloodless taskmaster.
Despite being uncomfortable with McCone, Pittman fit perfectly into the
new chairman s mode of operation. He was unemotional and objective in
his approach to problems, disinterested in but not insensitive to political
issues adept ,n finding practical solutions, and perfectly willing to leave
the headaches of policy making to McCone and the ad hoc committee >*

GETTING THE FACTS

While Tammaro and the advisory committee members immersed them
selves in the pohcy issues that would arise in drafting any national plan for
nuclear power Pittman and his division set about assembling the technical
data that would form the basis for the plan. First to receive attention were
he engineenng studies for the heavy-water-moderated power reactor, two
large-scale power reactors, and one intermediate-size prototype reactor
mandated by the Joint Committee in the authorization act of August 4
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1958 To meet this requirement the Commission invited qualified com
panies to submit proposals for engineering studies and cost estimates for a
En, water, a pressurized-water, and an organic-cooled reactor. Propos-
ak were to be submitted by architect-engineering firms working with nu-
cea^lr manufacturers no later than October 15, 1958, so that inmal
results of the studies could be sent to the Joint Committee by May 1, 1959,

thtdtLtnSrSLilar invitations for proposals to study fuel-
cycle problems and to provide space in test reactors for.irradiating experi
mental fuel elements and materials. General studies of the fuel cycle re
vived a $10-million allocation, including research on the properties of
fuels and other materials, the design of fuel elements new fabrication tech
niques and testing. An additional $8.5 million in 1959 was earmarked for
research relating to specific applications in power reactors being developed

^ C°°^:s *tStations were excellent On the reactor studies
the Commission received 86 proposals from 32 -^-^"^"^S
and from these it was possible to select 3 experienced and well-qualified
cont aTors. For the fuel-cycle work, the Commission received 107 propos
al from 39 companies. Before the end of 1958, 4 companies had indicated
an interest in providing irradiation space in test reactors.

Although McCone's open approach to nuclear power issues and he
additional funding provided by the supplemental budget encouraged the
use of outside contractors, Pittman did not rely on them exclusively. He
wanted in fact, to build a much stronger technical staff at headquarters
Than Dav" had used. When severe limitations on personnel were imposed
by the Bu eau of the Budget, Pittman adopted the practice o creating task
forces on specific technical problems The task forces»^^
one or two members of the division's headquarters staff wuh five or six
experts from the national laboratories or industry. By using task forces Pm-
man was able in autumn 1958 to undertake a systematic review of all the
^vision's activities without substantially increasing the size of his orgarn-
zaUon. Again this device provided for an open investigation of technical
issues from various perspectives. . f

The work of Pittman's task forces complemented the deliberates of
the ad hoc committee, which began a series of two-day meetings in early
October. Because the committee had been charged with developing both a
pohcy statement and the specific programs to support it the membe^ad
to delve deeply into the technology of all reactor types under consideration.
Foster had charged the committee to begin its policy de^e-Uo»s by co
sidering the long-range plan that his predecessor had negotiated with Ka-
mey durng spring 1958 as well as the draft plan released by the Joint
CommiUeeVnel fn August. Because Smyth had been the pnncipa^archi-
tect of the Joint Committee's proposal and was now serving as the effective
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ttTZnethat the new p
,70f^^ C°mmittee' there was li«le question

an would reflect its forerunners. The favorable industrv re

rCOmmittee'S TSt^"^^ th d ^ l"fdS TSt^"^^ the ad ^cJ for drawing on the ideas of its predecessors.»
When the ad hoc committee reported in January 1959, it endorsed

the common objectives of the two previous studies: the United States shoJd
tort fy its position of leadership in nuclear power technology and it

should attempt to make nuclear power economically competnVvfin some
areas of the United States within ten years and somewhat earlier abroad
To these aims the committee added two new ones: the first, to conTue
studies of reactor systems that offered possibilities of much

research, not just on specific types of reactors

Zi ii h SZin

v^lnee^tX Tc ""^^^^every concept that the Commission had been considering

K ^T" t Tmittee'S PrOpOSalK Co^T t T Pp 3S mL -blrthan
orototvnL T ' *' by concentrati«8 on reactor experiments and
prototypes with a generating capacity of no more than eighty electrical me

CifTbelievedil wfd be possible to fd ^Z
COS.

$5° ^ Joint

the earlier Commission
far I to S; Pr°PTalS ^ l° g° S°mewhat bey°nd them b«t not solar as to make the new plan unacceptable. The advisers urged both the
Commission and the Joint Committee to agree on a formal Stement of
objectives that would "explain the necessity for leadership by he Federal
Government, in cooperation with industry" because "cooperation between
the two groups is the most important single factor in the success of this
country s nuclear power program."20

POLITICAL REALITIES

In some respects the recommendations of the ad hoc committee supported
McCones strategies for developing nuclear power. Smyth and ifis col-
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acknowledged McCone's conclusion that the introduction_of nu
clear power would be more difficult and costly than many people had ex
pected The report also exposed the shallow reasoning of those who had
P 'united States to join the "kilowatt race" by accelerating the con-

. , „! *„ w u;™ Jante wctk not vet tea-

and ideological disputes that had plagued the Strauss era.

" McCone knew, however, by the time the ad hoc committee s report
was completed that he could not escape the political realities .the^endur

o=^^Xff^
expenditures in 1960 by $15 million. The construction of prototypes

rtcom3ed by the committee would increase construction requirements
n iS by $45 million and mean an increase in the authorization request
of $150 mUlion. Cooperative programs with industry would require an ad
ditional $20 million. The chances seemed extremely remote that the
Administration would authorize increases of this magnitude,

Since September the Commission had been in a running battle with

the Bureau of the Budget in an effort to obtain adequate funding for fisca
1960 In November the bureau had cut the Commission's budget request

nv $563 mnlion in obligational authority, about $300 million below the
1959 leveT Although most dollars would come from projects other than
nuclei;^ power develpment, the cuts did ^?^«£££
the gas-cooled reactor and one cooperative project while aU ^reactor
development expenditures were retained at existing levels. When the Com
mTss on^ppealed this decision, the Bureau of the Budget insisted on cuts
"re than $250 million in nondefense programs. To meet this demand,
1 cTmmission had to find ways to trim an additional $60 million from the
eactor development budget; this meant a reduction in some^^re
search areas where the ad hoc committee had recommended increases.

Early in January 1959 McCone faced the unwelcome task of pre
senting these unpleasant facts to the joint Committee at the annual Section
202 and authorization hearings. Pittman began work at once on a new state
ment of the Commission's reactor program that would save as much a
poss ble of the ad hoc committee's recommendations. The statement went
Lough several drafts during late January and early February. Trying to
accommodate both the Administration and the Joint Committee was a pain-
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had even completed his testimony. By the time McCone first appeared at

the authorization hearings on February 27, however, both men went out of

their way to admit a misunderstanding and to deny that the dispute had

been personal. The incident impressed upon Holifield and his colleagues

that McCone indeed was more interested in issues than in personalities,

but at the same time the new chairman would not tolerate politically moti

vated abuse.25

MOVING TOWARD A PROGRAM

The altercation with Holifield seemed to clear the air for productive discus

sions between McCone and the Joint Committee. In four additional ex

tended appearances before the committee over the next ten weeks McCone

patiently but firmly responded to every query and suggestion. Gradually the

barbed questions and nasty implications that had peppered the committee's

hearings during the Strauss era disappeared, and it was possible for Mc

Cone and his staff to discuss rather than debate items in the appropriation

bill. McCone gave the impression that he was doing the best he could to

accelerate power reactor development within the tight financial limits im

posed by the Bureau of the Budget and the President. After all, these limits

constituted a reality that the Congress as well as McCone had to face.

Furthermore, the appropriation bill that McCone presented was far from a

niggardly concession to the committee's demands but rather a positive and

thoughtful proposal. In the bill the Commission proposed to start or expand

five power reactor experiments at the Idaho test site, support five military

reactor projects, and fund the construction of two experimental power re

actors by the Commission and two prototypes to be built under cooperative

agreements with either public or private utilities, a provision that effec

tively defused the old private-versus-public power fight.

McCone was careful in his presentation to explain the distinction he

was making between experimental plants and prototypes, both in terms of

size and function. He was forthright in stating that the Commission had an

important role in building experimental reactors and in determining what

kinds of prototypes were needed and when. After the Commission com

pleted conceptual designs and general specifications for the prototypes,

utilities would be invited to submit proposals for design, construction, and

operation of the plants. The prototypes were not to be considered entries in

a "kilowatt race" but rather sources of reliable data on construction costs

and "statistically significant information on efficiency, performance char

acteristics, and other operating factors in a manner which will permit reli

able projection toward central station powerplants." In short, McCone was

seeking the kind of solid data that engineers and businessmen needed to

make sound decisions about nuclear power.26
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McCone's decision to focus reactor development on prototypes rather

than full-scale power plants had several advantages. In addition to produc

ing reliable data, prototypes could be constructed at less expense and

greater speed than full-size plants. Thus, they made optimum use of the

limited funding available and made it possible for the Administration to

support more projects without breaking the budget. As long as the addi

tional projects were well-conceived and well-executed, they also blunted

the committee's interest in the "Gore-Holifield" approach, which seemed

fiscally irresponsible to both the Administration and many Democrats. In

fact, Senator Anderson and many of his committee colleagues liked to think

of themselves as conservative on budget matters. By the time the hearings

concluded on May 8, 1959, Anderson had gained so much confidence in

McCone that he suggested that the Joint Committee could relax some of the

cost controls included in previous authorization acts because "the Chair-

504 man of the Atomic Energy Commission is a very shrewd businessman and

will watch it [the budget] carefully."27

Between his appearances before the Joint Committee McCone dem

onstrated that he was serious about evaluating the Commission's develop

ment projects and applying resources where they would do the most good.

He did not exclude reassessments of projects for which contracts had al

ready been let. When evaluation showed that two power demonstration pro

jects for sodium-cooled reactors were not moving in a promising direction

technically, McCone asked Pittman to explore with the contractors the pos

sibility of terminating the work. In the first instance, the contractor agreed

to cancel design work for one of these reactors, to be built at Chugach,

Alaska. When Pittman discovered that cancelling the second sodium-

cooled plant, at Hallam, Nebraska, would in the long run cost the govern

ment more than continuing it, McCone took the pragmatic course of extend

ing the project even though recent experimental evidence indicated that the

Hallam project would not produce engineering data of exceptional value.

In both instances McCone was able to reach decisions without incurring

outbursts of criticism from the contractors, the Joint Committee, or the

nuclear industry.28

On the politically sensitive question of gas-cooled reactors, McCone

proceeded cautiously but without equivocation. For more than two years

the Joint Committee had been prodding the Commission to develop a gas-

cooled power reactor, mainly in response to the British decision to commit

its entire domestic and foreign nuclear power effort to that type of plant.

Under committee pressure the Commission had agreed in 1958 to start

design studies for a gas-cooled, graphite-moderated reactor and awarded a

contract to Kaiser Engineers and American Car and Foundry Company

(ACF) for that purpose. When the Joint Committee inserted a provision in

the 1959 authorization act requiring the Commission itself to begin con

structing the reactor if a satisfactory industry proposal were not received
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within ninety days after the bill became law, the Administration had de

nounced this requirement as a deliberate effort to force the Commission to

build a full-scale plant. The Bureau of the Budget had approved only $30

million for the project rather than the $51 million authorized by the com

mittee, a reduction that would make it possible to build only an experimen

tal or prototype reactor.29

The Administration's decision had been based almost entirely on its

desire to keep the government out of power plant construction and to bal

ance the budget. McCone, however, was able to avoid another political fight

with the Joint Committee by analyzing the Kaiser-ACF proposal and con

cluding that it did not warrant construction on technical grounds. In

stead, McCone proposed to build a flexible prototype within the $30-million

limit and to proceed with negotiations with the Philadelphia Electric Com

pany, representing fifty-two utility companies, to build a high-temperature,

helium-cooled prototype designed by the General Dynamics Corporation.

Again for technical reasons McCone was not enthusiastic about the General

Dynamics design because it represented a bold extrapolation of existing

technology, but he was willing to commit some government funding if a

reasonable compromise could be reached with the Joint Committee on au

thorization. As the committee was learning, McCone's idea of a reasonable

compromise was to take only a calculated technical risk of failure after the

proposal had been carefully analyzed for economic and engineering per

spectives and to commit no more money than seemed necessary. Rather

than confrontation, the McCone approach fostered discussion and joint

decision.30

McCone was equally harsh in evaluating existing work on fluid-fuel

reactors, which included the homogeneous and molten-salt reactors at Oak

Ridge and the experiment with liquid-metal fuels at Brookhaven. Because

Pittman's task force found that none of these experimental plants would

contribute to the Commission's nuclear power objectives established early

in 1958, all three projects were phased out in spring 1959, to be replaced

by a long-range research effort to develop a breeder reactor using slow

neutrons. On Pittman's recommendation and under McCone's leadership

the Commission decided to focus its resources on water- and organic-cooled

reactors, which still showed the greatest promise of producing economical

nuclear power within the next decade. This decision was based in part on

the results of the four reactor studies mandated by the Congress in the 1959

authorization act and completed in May 1959.31

McCone, Pittman, and the staff discussed all these and other studies

at length with the Joint Committee during the course of the authorization

hearings. As the weeks slipped by, Anderson, Holifield, and their col

leagues came to appreciate the new spirit and attitude that McCone brought

to decisions. Although the committee members did not always agree with

the Commission's conclusions, they were persuaded that McCone and his
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associates were making an honest effort to get the facts and that they were

acting in good faith. Thus, for the first time since the authorization proce

dure had been enacted in 1954, the committee's final recommendations
represented a broad basis of agreement on the issues and a true compromise

of remaining points of difference. The nine power reactor experiments and
prototypes authorized for 1960 were more than the Commission had initially

requested but less than the committee had sought. McCone could accept

the outcome as consistent with the state of the technology and reasonable
within the Administration's budget limitations. The chairman's only signifi

cant defeat was his failure to obtain approval of construction grants for
prototypes, but he had the satisfaction of knowing that Senator Anderson
shared his disappointment.32

THE SAVANNAH CRISIS

One application of nuclear power that McCone could not afford to overlook
was ship propulsion. In 1955 Eisenhower had personally conceived the

idea of building a nuclear-powered "peace ship" that could tour the world
with exhibits that would dramatize the peaceful uses of atomic energy. The
President hoped that, by using a carbon copy of the Nautilus reactor and a
cargo hull of standard design, it would be possible to have the "peace ship"

in operation in a year or less. When both the Commission and the Joint

Committee privately doubted the project's feasibility as the President had
proposed it, Eisenhower's project was quietly scuttled after the Congress

failed to authorize it in summer 1955. Eisenhower, however, had no inten

tion of abandoning the idea, and in 1956 he directed the Commission and

the U.S. Maritime Administration jointly to develop plans for the ship.33
Studies by the two agencies during 1957 resulted in a plan signifi

cantly different from the President's original conception. Instead of a
"peace ship," which many members of Congress had criticized as little
more than a publicity stunt, the two agencies now proposed to build a dry-
cargo merchant ship, which would demonstrate the feasibility of using nu

clear propulsion for commercial vessels. The second departure from the
original plan was to use a nuclear propulsion plant designed specifically for

the purpose by a private contractor rather than a copy of the Nautilus re
actor. Rickover himself maintained that the Nautilus plant was not suit

able, and the Commission staff estimated that a private contractor could
provide a new reactor at about one-third the cost of the Navy plant. No

doubt with Strauss's encouragement, the Babcock & Wilcox Company ac
cepted a contract to design and build the reactor and the propulsion equip

ment while the New York Shipbuilding Corporation agreed to construct
the ship. Both contractors started work in 1958, and on July 21, 1959,

Mrs. Eisenhower attended the launching and christened the new vessel,
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the Savannah, after the first steam-powered transatlantic ship to be built

in the United States.34

By the time McCone became chairman in summer 1958 the Savan

nah project was in high gear under the direction of Richard P. Godwin and

the maritime reactors branch in the division of reactor development. As the

new director of the division, Pittman probably knew little more about

the project in autumn 1958 than McCone did, but it was only a matter of

time before McCone's systematic evaluation of every Commission project

would focus on the Savannah. Once he turned his attention to the project,

it did not take McCone long to discover some troubling facts. First, there

was far from a unanimous opinion among the Commission staff and contrac

tor officials that all the design features of the propulsion plant were safe

and reliable. Second, both Godwin and the contractors admitted that no one

had clear responsibility for coordinating the installation of the nuclear pro

pulsion plant in the hull and conducting plant tests and sea trials. Third,

it was also evident that inadequate plans had been made for training the

ship's officers and crew, particularly in reactor operation and maintenance.35

Serious as these differences were, McCone was even more con

cerned about the fact that the contractor had designed the nuclear pro

pulsion plant without consulting Rickover, his staff, or the naval reactor

laboratories. It was true that Babcock & Wilcox had been fabricating com

ponents for nuclear submarines for at least five years and had hired well-

qualified reactor engineers to design the reactor plant, but McCone found

it incredible that the contractor would deliberately ignore the mass of ex

perience and knowledge that the Navy project had generated since 1946.

After expressing his concerns to Rickover, McCone informed General Man

ager Luedecke that the naval reactors branch would survey the Savannah

project and report its findings to the Commission. The chairman also sug

gested that the Commission's senior staff was not sufficiently supervising

the project.36

When news of the survey leaked out, the press interpreted it as a

power play by Rickover to take over the Savannah project. The facts could

hardly be more contrary to that rumor. As a matter of principle, Rickover

never wanted to bear any responsibility for a project over which he did not

have complete control. He also must have realized that, with all the major

decisions already made, it would be hard to offer positive criticism and

thereby avoid appearing to confirm the press stories. When Rickover found

it impossible to refuse McCone's request, he agreed to do the survey; but

he stood firm that he would merely report the facts and make no recommen

dations. McCone accepted this condition and made clear to the staff and

the press that there was no thought of transferring supervision of the Savan

nah project to Rickover. Obviously trying to minimize the role of his staff

in the review, Rickover restricted his investigation to examining design

documents and safety studies, and he completed the entire survey in one
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week. His report did not produce any new or startling information about the

Savannah reactor. Rather, members of Rickover's staff explained ways in

which a number of features in the ship's reactor differed from long-estab

lished design principles in the Navy project, and they suggested how these

specifics might complicate operation and maintenance of the ship reactor.

Godwin then addressed each of these points, mainly by elaborating upon

the fundamental differences between the operational requirements for the

merchant ship propulsion plant and naval propulsion plants. McCone's

probing and Rickover's survey did not result in major redesign of the Sa

vannah plant, but they did help to resolve issues over crew training and

the division of contractor responsibility. Most important, Luedecke, Tam-

maro, Pittman, and Godwin, as well as the contractors, were now well

aware that McCone had the facts and would hold these officials responsible
for effective project management.37
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THE LONG-RANGE PLAN

McCone's down-to-earth review of the Commission's nuclear power plans

with the Joint Committee during spring 1959 moved slowly in the direction

of consensus. But McCone knew that the decisions incorporated in the

authorization act of 1960 represented nothing more than a stopgap. The

successful development of nuclear power required something more than

piecemeal measures taken in the course of the annual authorization pro

cess. Three days after his final appearance at the authorization hearings in

May 1959 McCone asked Luedecke to set up a special group to draft a

long-range plan for further development of the reactor types most likely to

meet the Commission's ten-year objective for economical nuclear power.

Always with an eye on the practical, McCone wanted the staff to concen

trate on prototypes for large central-station power plants and to evaluate

each reactor type in terms of its current technical status and economic
promise.38

It was also clear that McCone took seriously his commitment to the

Joint Committee to complete the plan before the end of 1959. Within two

weeks after receiving McCone's directive, Luedecke, Tammaro, and Pitt

man agreed on the scope and outline of the study, and Pittman's staff re

cruited contractor personnel to prepare the first two reports, which, in ac

cordance with the McCone style, summarized the technical and economic

status of each reactor type. By the time these reports were completed on

June 30, Luedecke and Pittman had arranged for the Atomic Industrial

Forum to organize a task force of engineers well known in the industry to

establish the criteria for evaluating the reactor types.

A working subcommittee representing the organization of each prin

cipal was established to do the evaluations. Throughout summer 1959 the
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subcommittee worked closely with Pittman's staff and national laboratory

engineers to assure that the evaluation criteria were sensible and uniform

for all the reactor types under study. Criteria were carefully defined and,
whenever possible, expressed quantitatively so that the evaluation would
not unintentionally skew the result. When the nine evaluations were com

pleted, Pittman discussed them with industry representatives and with the

ad hoc advisory committee on reactor policies and programs, which had

been reconvened for this purpose. The evaluations, together with recom

mendations for the future, constituted Part 4 of the long-range plan.39

The draft that Pittman submitted to the Commission on December

17, 1959, clearly reflected McCone's approach to technical management.

The plan was direct, to the point, frank in its evaluations, quantitative

where possible, and specific in its recommendations. It did not represent a

radical or dramatic departure from the past but rather an extension and

more precise definition of the proposals McCone had presented in the au- 509
thorization hearings. Pittman tied the plan directly to the five objectives

McCone had proposed to the Joint Committee early in 1959, but each ob

jective was now carefully defined in quantitative terms where appropriate

or properly qualified to reflect recent developments in the world's energy

outlook.40

The most dramatic change had occurred in projections for conven

tional fuels in Western Europe. Early in 1957 the Three Wise Men from

EURATOM had predicted that Europe would need to import 100 million

tons of coal annually within five years unless electric-energy requirements

could be met with nuclear power. Scarcely two years later, in spring 1959,

Floberg reported to the Joint Committee that Europe had 50 million tons of

coal above ground. The price in Europe had dropped five dollars per ton in

the face of reduced shipping rates for American coal, new sources of natu

ral gas, and new oil discoveries in the Middle East. All these factors had

dampened at least the short-term urgency of nuclear power and thrown the

long-term projections into question. "With fingers crossed and eyes raised

heavenward," as a Nucleonics reporter put it, the United States and

EURATOM had issued an invitation to European utilities to submit propos

als by September 1, 1959, for six to eight reactor plants. With the coal glut

and the leveling off of electricity demand, it seemed unlikely that more

than one proposal would be submitted.41

The changing outlook for EURATOM had forced Pittman to modify

the Commission's interpretation of its second objective, which was to assist

friendly countries to achieve competitive nuclear power within five years.

When the objectives were first formulated in 1958, the overseas market for

nuclear power was the driving force behind the United States' civilian

power program. Without the threat of British and Soviet competition for the

European reactor market, there would have been little justification for ac

celerating the construction of power reactors at home. Now, in early 1960,
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with the European market all but vanishing, the objective was reinterpreted
to mean only that the United States would assist friendly nations through
cooperative arrangements on research and development directly related to

the Commission's needs for its domestic power program. The less promising
European outlook also required some modification in the fourth objective,
which was to maintain the United States' position of world leadership in
nuclear power technology. As competition for the European market de
clined, it was no longer essential that the nation maintain its preeminence
in developing every reactor type. Now, in 1960, the nation could afford to
pursue only the most promising avenues to competitive nuclear power, and

these were being denned by McCone, Pittman, and the Commission.

The central focus of the long-range plan thus became the evaluation
of reactor types for the domestic electric power market. Here the Commis
sion's first, third, and fifth objectives were controlling. The first was simply

stated: "Reduce the cost of nuclear power to levels competitive with power
from fossil fuels in high energy cost areas of this country within ten years."
The draft specified that the ten-year period would be counted from 1958
and defined what was meant by "competitive power" in quantitative terms,
how the cost of fossil-fuel power was to be computed, and what were "high
cost power areas." The third objective was interpreted to mean that the

Commission would continue to support research and development over a
longer term in order to reduce the cost of nuclear power even further. The
fifth objective, which the ad hoc committee had long advocated, was to
develop breeder reactors to make full use of the limited resources of fis
sionable material. The draft of the long-range plan noted that uranium re
serves would probably be adequate "for at least the next fifty years." This

conclusion meant that breeder development should be guided primarily by
economic considerations and was therefore not a high priority.42

By the time the Commission approved the final draft in February

1960 the long-range plan had expanded from a concise internal policy pa

per into an encyclopedic public document that not only presented the Com

mission's recommendations but also protected the Commission's flanks

against ambush by the Joint Committee or the nuclear industry. In addition

to listing the projects directly related to nuclear power development, the

plan also cited military projects and the Savannah as contributing to the
effort. Like all Commission proposals since autumn 1958, the long-range
plan placed the greatest emphasis on reactors moderated by light water and
organic fluids. The Commission held to its conviction that pressurized-

water reactors were the best understood of all reactor types. They were

"safe, dependable, and reasonably easy to control." Now that one manu
facturer was already offering a large central-station nuclear plant for a

fixed price with some fuel guarantees, the Commission concluded that

pressurized-water reactors would be competitive in high-cost areas of the

United States by 1968. In addition to the experimental reactors and proto-



Table 3

Reactors Included in th<; Commission's

February 1960

Project

Pressurized-Water Reactors

Pressurized Water Reactor

Shippingport, PA

Yankee Atomic Electric Co.

Rowe, MA

Consolidated Edison Co. of New

York, New York, NY

Pennsylvania Power & Light

Liberty, PA

Process Heat Experiment, CA

Prototype

Boiling-Water Reactors

Experimental Boiling Water Reac

tor, Argonne, IL

Rural Co-op Power Assoc.

Elk River, MN

Vallecitos Reactor

Livermore, CA

Dresden Nuclear Power Station

Morris, IL

Pacific Gas & Electric

Humboldt Bay, CA

High Power Density Prototype

Nuclear Superheat Reactors

Borax-5, National Reactor Testing

Station, ID

Pathfinder, No. States Power Co.

Sioux Falls, SD

Bonus, Puerto Rico Water

Resources Authority

Organic-Cooled Reactors

Organic Moderated Reactor Exp.

Nat. Reactor Test Station

Exp. Organic Cooled Reactor

NRTS

Type

Co-op

Utility

Utility

Utility

Government

Co-op

Government

Co-op

Manufacturer

Utility

Utility

Co-op

Government

Co-op

Co-op

Government

Government

Long-Range Plan,

Design power

(kwe)

150,000

110,000

225,000

5,000

—

22,000

4,500

22,000

5,000

180,000

48,000

50,000-

75,000

3,500

62,000

16,300

150

10,000

Status

Operating,

to be

modified

Construction

Construction

Construction

Planned

Invitations

issued

Modification

Construction

Operating

Construction

Site work

Design

Design

Design

Design

Modification

Design

(continued next page)
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Table 3, cont.

Reactors Included in the Commission's

February 1960

Project Type

Long-Range Plan,

Design power

(kwe)
Status

Organic-Cooled Reactors

Prototype, City of Piqua, OH

Prototype

Sodium-Cooled Fast Reactors

Exp. Breeder Reactor No. 1

Nat. Reactor Test Station

Exp. Breeder Reactor No. 2

Nat. Reactor Test Station

Consumers Public Power

Gas-Cooled Reactors

Exp. Gas Cooled Reactor

Oak Ridge Nat. Lab.

Philadelphia Electric High

Temperature Reactor

Heavy-Water Reactors

Components Test Reactor

Savannah River, SC

Florida East Coast & West Coast

Groups

Other Concepts

Aqueous Homogeneous

Fused Salt

Fluidized Bed

Paste or Suspended Fuel

Supercritical Water-Cooled

Co-op

Co-op

Government

Government

Co-op

Government

Co-op

Government

Co-op

11,000

50,000-

100,000

150

16,500

75,000

22,000

28,500

61,000

50,000

Advanced Epithermal

Slurry

Pebble Bed (Sas-Cooled

Construction

Invitation

issued

Operating

Construction

Construction

Design

Design

Design

Evaluation

of concept

Solid Moderated, Steam-Cooled

Alternate Coolant Fast Reactor

types already under construction by the government and industry, the Com

mission announced its intention to build one additional prototype based on

technology growing out of the operation of the Shippingport, Yankee, and
Consolidated Edison pressurized-water plants.43

Boiling-water reactors, the Commission concluded from experimen

tal reactors already operating, were technically feasible and would soon

begin commercial operation in new plants of this type at Morris, Illinois,

and elsewhere in the Midwest. The Commission intended to negotiate con

tracts with public or private utilities to construct, beginning in 1960, two

prototypes to demonstrate technical improvements on boiling-water reac

tors. The need for further prototypes could not be determined until operat-
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ing experience with all existing or planned boiling-water reactors had been
evaluated, probably in 1963 or 1964. To achieve greater efficiency in both
pressurized-water and boiling-water plants, the Commission was supporting

one experimental reactor and two prototypes under cooperative agreements

with industry.
The Commission predicted that organic-moderated reactors would

become competitive in high-cost power areas of the United States by 1967
or 1968 and in most of the nation in the 1970s. A second reactor experi

ment at the Idaho test station and two prototypes—one under construction

at Piqua, Ohio, and another planned—were expected to bring organic re
actors into competition. Sodium-cooled reactors appeared capable of be
coming competitive in large areas of the nation in the 1970s. A second
experimental breeder reactor at the Idaho test station, the Enrico Fermi
plant in Michigan, and development of auxiliary power systems for space

vehicles were all expected to contribute to the technology of fast-neutron 513
breeder reactors and might lead to a decision to build a prototype by 1963
or 1964. The future of sodium-cooled graphite-moderated reactors rested
on results from continued operation of the sodium reactor experiment in
California and the Hallam plant in Nebraska. No prototypes would be con

sidered before 1963 or 1964.
Gas-cooled reactors were still considered promising for high-tem

perature operation but not until the 1970s. In the meantime the Commis
sion planned to develop the technology with a new experimental reactor at

Oak Ridge, the Philadelphia Electric prototype, and experimental reactors

in Idaho. As for reactors moderated with heavy water, the Commission's
long-range plan revealed that the United States would depend on a Cana
dian prototype and a full-scale plant in Ontario to carry the development
burden. American efforts on heavy-water technology would be limited to a
test reactor for components at the Commission's Savannah River plant and
a cooperative prototype project with two Florida utility groups. Even farther
in the future than the gas-cooled and heavy-water reactors were a dozen or
more reactor types whose development had not progressed much beyond

preliminary paper studies.

The long-range plan was admittedly ambitious. No one understood

better than McCone that its accomplishment rested on a number of shaky
assumptions. The most immediate uncertainty was whether the budget-

tending Eisenhower Administration would provide the necessary funding.

Even if it did, McCone knew that success also depended upon continuing

financial and technical participation by private industry. It was not at all
clear in spring 1960 that utilities would respond to invitations for proto

types, the essential step toward large central-station generating plants. The
greatest uncertainty of all, however, was whether technological develop
ment over the next decade would fulfill the Commission's hopes. For many

reactor types, technical feasibility was still an open question, and, even if
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the answer were positive, there would still be the much more difficult ques
tion of costs.

In just two years McCone and Pittman had made significant strides
in bringing systematic evaluation and planning to bear on the Commission's
amorphous and inflated programs for developing nuclear power. Realistic
appraisal had helped to focus the Commission's efforts and to present a
comprehensible and credible plan. That same appraisal, however, made
clearer than ever before that nuclear power at prices attractive to electric
utility companies in the United States was not yet assured. The dream that
the power of the peaceful atom might solve the world's growing energy
needs was still far from reality.

514



CHAPTER 19

SCIENCE FOR WAR

AND PEACE

The 1950s were a decade of spectacular achievement in nuclear science

and technology. Less than twenty years after the initial experiments that

had brought the world into the nuclear age, scientists and engineers were

finding many applications for both military and peaceful purposes. This

rapid transition from first experiment to widespread application seemed to

have few precedents in the history of science and technology, but it was by

no means unique. During this same decade other technologies were deve

loping just as rapidly, and some of these were threatening to render obsolete

some goals of nuclear programs. After years of desultory progress, the jet

engine for aircraft was rapidly coming into its own. The invention of a

practical transistor to replace the vacuum tube was revolutionizing the elec

tronics industry and opening the way to the computer age. With solid-state

circuits for use in guidance systems and steady improvement in the design

of rocket engines, the Soviet Union and the United States were on the

threshold of the missile age. These and other technologies were to have

both dramatic and subtle effects on the practical application of research

and development projects supported by the Commission.i

The most startling development during the 1950s outside the nuclear

field had been the astounding progress in perfecting missile propulsion

systems. The awesome symbol of that achievement had been Sputnik I,

launched by the Soviet Union in autumn 1957. Sputnik shook the United

States like no other Soviet accomplishment in the decade. The orbiting

Soviet satellite proclaimed to the world the inferior position of the United

States in missile development. Even worse, it suggested that the tech

nological dominance that the United States had maintained since World

War II was beginning to crumble. Most serious of all, Sputnik raised the

possibility that the United States had missed the greatest technological op

portunity of the decade and dedicated its resources to lesser projects.
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The American reaction to Sputnik was a feverish effort to improve

the nation's scientific and technical capabilities, all the way from restruc

turing secondary school education in the sciences to giving scientists a

stronger voice in the highest policy councils of the federal government.

During the last three years of the Eisenhower Administration the special

assistant to the President for science and technology and the President's

Science Advisory Committee gave scientists and engineers the greatest in

fluence on national policy decisions that they have enjoyed before or since.

Thus, Chairman McCone would find James R. Killian and his successor,

George B. Kistiakowsky, persons to be reckoned with in his dealings with

the White House.

Within the Department of Defense the new emphasis on science

found expression in the appointment of Herbert F. York as director of the

new office of defense research and engineering. A capable and personable

physicist who had been director of the Commission's Livermore laboratory

and the Advanced Research Projects Agency in the Department of Defense,

York was to have an effective voice in policy decisions on both weapon

development and test-ban negotiations. Thomas Gates, Jr., who served first

as Under Secretary of Defense and later as Defense Secretary during

McCone's chairmanship, recalled years later: "All of a sudden the scientists

became very important. . . . They had great veto power. They became very

important people. . . . The world really completely changed, in terms of

military affairs. And foreign policy changed with it."2

The new role for the scientist did not just mean that McCone would

have additional competitors for the ear of the President; it also meant that

the substance of science would have a more prominent place in presidential

decision making. Assessment of the Commission's military propulsion pro

jects by scientists revealed the need for more attention to basic scientific

research and less concern for quick demonstrations of hardware with little

or no practical value. In international affairs, the President's long quest for

a test ban and disarmament would move away from political considerations

into new realms of thresholds and seismic decoupling that required sophis

ticated scientific analysis.

AIRCRAFT REACTORS

An immediate consequence of Sputnik was a renewed effort by the Joint

Committee to accelerate the development of nuclear propulsion for military

aircraft. The committee's championing of Rickover's projects for a nuclear

navy encouraged Democratic members, especially Congressman Melvin

Price, to take a similar position on aircraft propulsion in hopes that it would

lead to an equally spectacular success. Caught up in the Sputnik fever in

autumn 1957, the Commissioners received Price's letter favorably and
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seized upon a proposal by General Electric to flight-test an aircraft reactor

by 1960, provided that the government furnish additional funding for a

"crash" program. Only Commissioner Libby demurred on the grounds that

this approach would probably not lead to a useful propulsion system.3

In many respects there had been substantial progress in develop

ment since summer 1953. Experimental facilities at Oak Ridge had been

greatly expanded, and private contractors had built large laboratories es

pecially equipped for development of the two approaches: General Electric

on the direct cycle near Cincinnati and the Pratt & Whitney Division of

United Aircraft on the indirect cycle near Hartford, Connecticut. Both con

tractors had completed extensive design studies and component testing,

and General Electric was operating a small reactor to test the performance

of fuel elements.

The fact was, however, that more than $600 million and five years

later, the United States was not much closer to an aircraft reactor than it

had been in summer 1953. General Electric's test reactor appeared sig

nificant only if the Air Force were prepared to accept a nuclear-powered

aircraft with low performance capabilities. Pratt and Whitney had just

switched to a new concept for the indirect cycle and was only beginning to

explore the problems of handling liquid-metal coolants at temperatures

above 1,800 degrees Fahrenheit. Both contractors could suggest several

military applications for the reactors they were developing, but in almost

every case new designs of conventional aircraft offered superior perfor

mance at an earlier date.4

Armed with this information McCone joined the Department of De

fense early in 1959 in recommending to the President a substantial cut in

funding for the project, from $145 million for the Air Force and $95 million

for the Commission in 1960 to $75 million for each agency. McCone, Kil-

lian, and others would have liked to eliminate one approach altogether, but

in the posl-Sputnik era that was unthinkable. Both approaches would be

continued, but the contractors were instructed to concentrate on developing

reactor components rather than complete engine prototypes.5

Price attempted to force the hand of the Executive Branch by calling

a series of hearings before his subcommittee, one of which, in July 1959,

was the first open hearing ever held on this topic. McCone favored further

development if the project could be cut to one approach, but that was not

feasible politically. When the Joint Chiefs of Staff refused to establish a

clear-cut requirement for a nuclear-powered plane, Secretary Gates recom

mended to Eisenhower that the Administration scrap all plans for building

prototype planes and limit development on both approaches to high-

temperature research on reactor materials and components. On York's rec

ommendation, the Department of Defense decided to terminate several un

promising development projects. With some reluctance the Commission

accepted the reduction.6
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McCone would have preferred to continue closely monitored re

search on both approaches and to make plans for a prototype of the indirect

cycle, but the absence of a military requirement and opposition in the Bu

reau of the Budget precluded that course. Behind the scenes the influence

of York and Kistiakowsky was decisive. York thought much of the research

misdirected and tried to hold costs down to those politically necessary.

Kistiakowsky sharply criticized General Electric for spending "about one-

fourth of a billion dollars" on an engine that appeared useless; he consid

ered the project "largely a political issue" and "definitely a technical fail

ure." The President was inclined to take an even stronger position than did

York and was not especially worried about the political implications.7

A further objection to nuclear-powered aircraft, one seldom voiced

in public, was the potential radiation hazard. Even with extensive shielding

the crew would be exposed to enough radiation to limit the number of hours

that they could spend in the plane. Very expensive devices would be nec

essary to protect ground crews, and there was always the danger of radiation

exposure of the public in the event of a crash. Another consideration was

that the direct-cycle engine, which would feed the turbine with air coming

directly from the reactor core, would continuously release measurable

amounts of radiation to the atmosphere. Late in 1959 the Commission es

tablished an aerospace nuclear safety board to study the potential hazards

of nuclear-powered aircraft and space vehicles.

By the end of 1960 virtually all support for nuclear-powered aircraft

had evaporated except within the Commission and the Joint Committee.

Probably hoping for better days in the Kennedy Administration, the Com

mission's aircraft reactors branch confidently announced plans for carrying

both approaches forward to the operation of test reactors in the coming

decade. One of President Kennedy's first decisions in 1961, however,

was to kill the project after fifteen years of sophisticated and expensive

research.8

ROVER AND PLUTO

Since 1956 two weapon laboratories had been working on propulsion sys

tems for unmanned air and space craft: Los Alamos on Project Rover, to

develop a reactor for rocket propulsion; and Livermore on Project Pluto,

to develop a nuclear ramjet that would propel a missile at low altitudes

and supersonic speeds. Once the laboratories had investigated the high-

temperature properties of various materials, experimental reactors were de

signed and built in a 500-square-mile area that the Commission acquired

near the Nevada Test Site. Los Alamos completed the first test of an ex

perimental reactor using gaseous hydrogen as a propellant on July 1, 1959.

Two further tests using the Kiwi-A reactor with cores designed for higher



SCIENCE FOR WAR AND PEACE

power levels and more stringent operating conditions were completed in

summer and fall 1960. Livermore operated the first test reactor in Project

Pluto at the test site in December 1960. Although all the tests gave some

promising results, fundamental problems remained in obtaining reliable

performance with high-density, high-temperature reactors; and, as in the

case of the manned aircraft, the fast pace of development in conventional

propulsion systems was outstripping the nuclear approach. Thus, neither

York nor Kistiakowsky was willing to recommend a high priority for these

projects. Like the aircraft systems, Rover and Pluto did not survive the

1960s.9

AUXILIARY POWER FOR SPACE VEHICLES

Although the Air Force had asked the Commission in 1955 to develop a

nuclear unit that would provide electric power for a missile, Sputnik

sparked support for a full-fledged effort. An Air Force requirement for

SNAP-1, a radioisotope-heated generator, had already been cancelled; but

the contractor, the Martin Company of Baltimore, used the SNAP-1 tech

nology to build a somewhat larger unit, SNAP-3, which President Eisen

hower announced with much fanfare in January 1959. SNAP-3 weighed

five pounds, had no moving parts, and produced 2.5 watts of electricity.

Before the end of 1960 Martin had built and tested SNAP-5 and was work

ing on SNAP-7A and -7B, 5-watt and 30-watt units to be used by the Coast

Guard in light buoys. At the same time Atomics International was develop

ing a family of SNAP devices that employed small reactors rather than

radioisotopes as a power source. An experimental version of SNAP-2 re

actor, designed to provide three kilowatts of electricity for a space vehicle,

was completed in November 1959 and operated at full power for a year. By

that time the turboelectric conversion equipment was being tested and the

completed unit was scheduled for space flight in 1964. Two larger reactor

generator systems, SNAP-8 and -10, were already under development. By

comparison with aircraft propulsion, SNAP was still a miniscule project in

1960; total expenditures since 1955 had been less than $13 million. During

the 1960s, however, the exceptional performance of SNAP-2 and its de

scendants in space missions would make the program the most successful

of all the air and space projects.10

REACTORS FOR THE ARMY

The reactors the Commission developed for the Army during the 1950s did

not present the severe technological challenges of the aircraft projects. The

initial aim was to create relatively small power reactors that could be as-
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sembled in remote areas to generate electricity for Army installations. With

an emphasis on simple design and high reliability, the Army projects did

not involve high risks in either government funding or international pres

tige. Thus, they did not command the attention of McCone, York, Kistia-

kowsky, or the President.

The first project was the Army package power reactor, a smaller and

simplified version of the pressurized-water reactor derived from Shipping-

port technology. Completed in 1957 at Fort Belvoir, Virginia, the 1.9-

megawatt plant continued to operate for more than a decade, first as an

experiment and then as a training reactor and power generator. It was also

the precursor of a larger stationary power plant at Fort Greeley, Alaska,

and three portable plants—at Fort Sundance, Wyoming; Camp Century in

Greenland; and McMurdo Sound, Antarctica—all completed and operated

in the 1960s. Although these plants produced useful power for about a

decade, they proved in the long run too difficult and costly to maintain and

were eventually decommissioned. The Commission also sponsored research

for the Army on small boiling-water and gas-cooled reactors, but neither of

these was pursued beyond the experiment stage.11

THE NUCLEAR NAVY

The spectacular performance of the Nautilus in sea trials and fleet maneu

vers in the spring and summer of 1955 convinced Admiral Arleigh A.

Burke, the new chief of naval operations, that all new submarines built for

the fleet should be nuclear-powered. He promptly added three more to the

three nuclear submarines authorized for 1956 and asked the bureau of

ships to study the feasibility of using nuclear power in frigates, guided-

missile cruisers, and attack carriers for the surface fleet. Then he spurred

the Navy's lagging efforts in missile development and selected Rear Admi

ral William F. Raborn to head a special projects office in the bureau of

ordnance to begin research on the Navy's launching system.12

Anticipating that the success of the Nautilus would lead to burgeon

ing requirements for nuclear ships, Rickover and his staff had already

launched the development of new types of reactors to meet this demand.

Using the technology produced in building the S2W propulsion plant for

the Nautilus, Westinghouse was completing a new pressurized-water reac

tor, the S3W, which the Navy expected would become the standard reactor

system for the submarine fleet. Despite the significant advances required

over the Nautilus plant, Westinghouse was able to bypass the prototype and

move directly into final design and procurement. The keel for the Skate,

the first of three submarines to use the new reactor, was laid at Groton,

Connecticut, on July 21, 1955; the same day the Seawolf, containing Gen

eral Electric's S2G sodium-cooled plant, was launched at the same Electric
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Boat shipyard. Rickover had also wheedled permission to resume design

studies for an aircraft-carrier reactor at Westinghouse. Thus, he could re

spond promptly to Burke's interest in nuclear-powered surface ships by

starting construction early in 1956 of the A1W, a land-based prototype, to

be completed at the Idaho test station in 1958.13

It was also apparent, however, before the end of 1955 that the S3W

(and its modification, S4W) would not take full advantage of the potential

capabilities of a nuclear submarine as demonstrated by the Nautilus. Rick

over and Westinghouse were suddenly required to shift emphasis from the

S3W to a larger, more powerful plant, the S5W, which did become the

standard reactor for the submarine fleet. The keel for the Skipjack, the first

submarine to use the S5W plant, was laid at Groton in May 1956. Westing

house received a steady flow of orders for S5W plants, not only for attack

submarines but also for the missile-carrying Polaris ships, first authorized

in the crisis response to Sputnik in 1958. By the end of 1960 the Navy had

authorized thirty-seven submarines using the S5W plant: twenty-three at

tack and fourteen Polaris.

The A1W prototype, consisting of two propulsion reactors for surface

ships, continued to operate during 1959 and 1960 to provide design data

and crew training for the aircraft carrier Enterprise, which was launched at

Newport News, Virginia, on September 24, 1960. The Enterprise would

use eight A2W reactors, while the guided-missile cruiser Long Beach, un

der construction at Quincy, Massachusetts, would use two reactors. Work

was in the early stages at West Milton, New York, on the DIG prototype

for the frigate Bainbridge, also to be built at Quincy.

For many Americans the most impressive demonstrations of Rick-

over's accomplishment were the highly publicized sea adventures of the

first nuclear submarines in the late 1950s. The Nautilus in July 1957 was

the first submarine to maneuver for any distance under the Arctic ice. The

following summer the Nautilus traversed the northern passage from west to

east under the ice and surfaced at the North Pole. The new submarine Skate

followed the same course in 1959, this time in winter, and surfaced ten

times. By 1960 two more nuclear submarines had made the trip, and three

Polaris vessels were operating. In May the radar-picket submarine Triton,

powered with two S4G reactors, made a 36,000-mile voyage around the

world without surfacing. These ventures were more than Jules Verne esca

pades; they had obvious implications for nuclear warfare in the missile age.

Some insiders, especially McCone, were impressed by Rickover's

ability to get results. The admiral, it appeared, had succeeded where all

others, including the Russians, had failed. He was not only actually build

ing a nuclear navy years before most nations could even aspire to the idea

but also creating the network of designers, suppliers, and fabricators

needed to support a permanent technology. McCone appreciated these

facts, and he was not about to sacrifice this advantage. He took a hard line
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in opposing the efforts of the Departments of State and Defense to honor a

commitment made by Eisenhower in Paris in December 1957 to make nu

clear submarine technology available to NATO countries. When the first

request came from the Netherlands in spring 1959, McCone flatly opposed

any cooperation and began reluctantly to draft an agreement only when

Eisenhower ordered him to do so in September. Even then, McCone came

up with a plan that would have delayed transmittal of classified information

to the Dutch for two years. McCone, with the support of his fellow Commis

sioners and the Joint Committee, continued to drag his feet on the agree

ment for another year. By the time the President prodded him again in

October 1960, it was too late to take any action on the agreement during

the Eisenhower Administration.14

HIGH-ENERGY PHYSICS

The Commission under Strauss's leadership saw American preeminence in

the nuclear sciences as a key element in the Atoms-for-Peace program. To

supplement the Berkeley bevatron and the Brookhaven cosmotron the Com

mission had approved construction of the much more powerful alternating-

gradient synchrotron at Brookhaven, the zero-gradient machine at Argonne,

the Cambridge electron synchrotron, and the Princeton-Pennsylvania pro

ton synchrotron. At the same time the Commission was still entertaining a

proposal from the Midwest Universities Research Association for another

accelerator in the Great Lakes area. Behind these decisions lay the convic

tion that, by continuing to set the pace for all other nations in the most

prestigious field of physical research, the United States could demonstrate

its clear superiority over the Soviet Union. Thus, like other Atoms-for-

Peace programs, high-energy physics had become an instrument in the

Cold War.

McCone was just as enthusiastic as Strauss about staying ahead of

the Russians in scientific research, but he was less easily swayed by the

high-sounding appeals used by promoters of science to win Commission

support for their projects. American preeminence in science was a worthy

objective, but were the proposals from the national laboratories and the

universities likely to serve that end? As he did in evaluating all Commis

sion programs, McCone took nothing for granted; proponents were expected

to show that their plans were realistic, their budgets reasonable, and the

results worth the cost.

As an engineer, McCone tended to take a jaundiced view of scien

tists. Like Rickover, he understood the indispensable role that scientists

played in establishing the base for technological innovation, but he did not

quite accept the idea that turning scientists loose in the laboratory to pursue

their own interests in basic research was always a good investment for the
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federal government. He visited the laboratories and questioned the scien

tists. By fall 1958 he was decidedly uncomfortable with the Commission's

programs in high-energy physics. Were all those expensive accelerators

necessary? Or had the Commission compromised in the face of competitive

demands from the laboratories by giving each its own machine?

Willard Libby, who by this time understood McCone as well as his

fellow scientists, suggested that it might be helpful to establish an intera-

gency council to review federal policies for supporting high-energy physics.

During summer 1958 Libby had met with Killian and Alan T. Waterman,

director of the National Science Foundation, to draft a charter for the coun

cil. As a strategy, the group proposed that the Commission should assume

responsibility for constructing large accelerators in the future and that the

Department of Defense and the National Science Foundation should share

funding with the Commission. The council, reporting directly to the Presi

dent, would consist of senior officials from the three agencies, supported

by technical staffs from the agencies and advisers from the laboratories and

universities. Once established, the council would be expected to recom

mend to the President during fall 1958 "the construction of at least one

new major accelerator."15

McCone accepted the proposal, probably because it promised finan

cial help from other agencies and kept control in the hands of federal offi

cials and not the scientists. It was hardly surprising, however, that the

White House did not create a panel with the prestige and independence

proposed. Instead, Killian appointed a panel of independent scientists un

der the President's Science Advisory Committee to make recommendations

to him rather than directly to the President.16

The panel, headed by Emanuel R. Piore, a physicist who was direc

tor of research at the International Business Machines Corporation and a

member of the Science Advisory Committee, lost no time in preparing its

report. The panel urged sharp increases in federal support for high-energy

physics from an annual rate of $59 million in 1959 to $125 million by

1963, without taking away funds from other areas of basic science. Highest

priorities were for a linear accelerator capable of pushing electrons to en

ergies as high as 10 billion electron volts (GeV) and a high-intensity proton

accelerator of at least 8 GeV. For the linear accelerator, the panel recom

mended the proposal that Stanford University had been developing since

1956. The spark plug of the Stanford project was Wolfgang K. H. Panofsky,

who as a graduate student had helped Luis W. Alvarez build the first linear

accelerator at Berkeley in 1946. Talented and self-confident, Panofsky was

accustomed to thinking big when it came to physics.17

The scale of Panofsky's plan matched his reputation. The accelera

tor, approximately two miles in length, would cost $100 million and would

take six years to build. The accelerating tube would be placed in a tunnel

ten feet wide and deep enough underground to provide necessary shielding.
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A parallel tunnel, twenty-four feet in width and separated from the first by

thirty-five feet of earth for shielding, would contain the 240 ultra-high-

frequency klystron tubes that would supply power to the accelerating

electrodes through which the electrons would pass on their way to the tar

get. The proposed accelerator would provide an electron beam with the

highest energy in the world and with fifty times the intensity of a circular

machine.18

When Eisenhower met with Killian and the Piore panel on April 2,

1959, he reacted favorably to the proposal for the Stanford accelerator and

to substantial expansion of high-energy physics in general, although it was

not at all clear whether he approved the expenditure levels proposed in the

Piore study. In a speech in New York on May 14, Eisenhower publicly

committed his Administration to the project, but McCone took no precipi

tous action to carry out the decision. In August he asked General Manager

Luedecke to make an intensive investigation of the technical, financial,

and administrative plans for the project. These studies by a group of outside

consultants led to other questions, including the possibility of a conflict of

interest between Stanford University and some of its consultants.

McCone's greatest concern, however, was the skyrocketing cost of

research in high-energy physics. He told members of the Joint Committee

in Albuquerque on December 9 that accelerators posed "one of the most

disturbing problems" that he had faced on the Commission, and he reported

to his fellow commissioners that the increasing costs were "alarming" to

both him and the committee members.19

Kistiakowsky, who by now had replaced Killian as the President's

science adviser, grew more impatient as McCone continued to question the

priority assigned to high-energy physics. When McCone suggested that the

Commission appoint an independent advisory group to reexamine the ques

tion, Kistiakowsky and scientists at the Commission turned this suggestion

into a decision to reconvene the Piore panel, which promptly reaffirmed the

recommendations in its first report, including a high priority for the Stan

ford accelerator. Kistiakowsky wrote McCone that he could understand the

chairman's concern over ever-increasing costs, but he observed that "the

Federal Government [had] committed itself to support of science in order

to further national welfare, health, security and prestige." In the space

program, international prestige was sufficient justification alone. In high-

energy physics "the selection [could] be based more on scientific grounds:

the promise of the most fundamental contributions to human knowledge and

therefore the anticipation of the most far-reaching effects on human future."

Eisenhower found this argument persuasive when Kistiakowsky presented

the Piore report to him on March 23. McCone later that day told the Com

mission that "while the President was impressed with the cost implications

of this program, he felt that the work was so important to science and to the
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prestige of the United States, there was no alternative but to go forward."20

This time McCone accepted the President's decision and set in mo

tion the administrative actions necessary to start design and engineering in

1961. By working closely with Senator Anderson and the Joint Committee,

he was able to thwart any efforts by the scientists to rush headlong into

construction without extensive engineering studies. Although the Commis

sion requested authorization for the entire project, McCone was probably

not unhappy when the Joint Committee supported authorization for only one

year and then only for design and engineering. McCone, however, was not

yet ready to accept an open-ended commitment to high-energy physics in

general. In September he asked Kistiakowsky to reconvene the Piore panel

a third time, to examine the long-term needs for accelerators. After a series

of meetings during fall 1960 the panel came up with sweeping recommen

dations for continuing expansion of high-energy physics with federal sup

port. In addition to meeting the increasing costs for building and operating

accelerators already under construction (estimated at close to $200 million

by 1970), the federal government was asked to increase support for univer

sity research and to finance several new accelerators as the need arose. All

these additional projects would push federal expenditures for high-energy

physics close to $400 million annually by 1970. To assuage McCone's dis

may, Kistiakowsky admitted that the recommendations represented an op

timum program from the scientists' perspective and did not consider the

needs of other research or budget constraints. Still, the panel report raised

important questions about the role of the federal government in the new era

of scientific development, questions that would continue to haunt succeed

ing administrations.21

FUSION: A RETURN TO SCIENCE

During Lewis Strauss's term as chairman, Commission support of controlled

thermonuclear research had grown rapidly from less than $1 million in

1953 to $10 million in 1957. The first three years had been a time of

unrestrained optimism as scientists at Los Alamos and Berkeley joined

those at Princeton in the search for a controlled thermonuclear reactor.

While Lyman Spitzer and others at Princeton devised ways to circum

vent technical difficulties encountered in experiments with the stellarator,

James L. Tuck at Los Alamos and William R. Baker at Berkeley saw a

possible shortcut to an operational system in the new linear pinch machines

that they were developing. Tuck, who was usually cautious in his judg

ments, saw 1955 as "the greatest thrust forward" yet made in Project

Sherwood.22

Before the end of 1957, however, the same kinds of "technical"
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problems that haunted Princeton were beginning to dampen enthusiasm in

the western laboratories. When the Commission during the fall seemed

determined to use fusion development as the centerpiece for the United

States exhibit at the 1958 Geneva conference, few scientists involved were

comfortable with the idea, especially when Strauss proposed that the fusion

display should be the world's first demonstration of thermonuclear neu

trons. The neutrons copiously produced in pinch devices in the United

States, the United Kingdom, and the Soviet Union, which had elated scien

tists in 1955, had all turned out to be spurious; and there was little hope

that such a demonstration could be accomplished at Geneva. Oak Ridge

had now entered the field as the fourth laboratory pursuing the fusion goal,

but the experimental work there was only beginning. Even a near doubling

of the funding and Strauss's personal encouragement could not achieve his

goal. The fusion exhibit at Geneva turned out to be a dazzling display of

American ingenuity and commitment, but it failed to provide evidence that

the successful extraction of energy from the controlled fusion reaction was

imminent. The outcome was a clear example of the truism that politics and

money cannot always drive technology.

Strauss, in his enthusiasm to recapture for the United States world

leadership in scientific development, which the Soviets had seized with

Sputnik, had ignored several trends that had been changing the character

of thermonuclear research since 1956. First, there was growing realization

that a practical fusion reactor would not be a simple extrapolation of an

experimental device being operated in the laboratories. The troublesome

"technical" problems were not the only obstacles to success. Behind them

lay a failure to understand fully the physics affecting the process. The

fusion scientists, if not Strauss, were convinced that they would have to

give up cut-and-try efforts to finesse their way to a practical reactor and

instead return to basic theory and experiments.

Second, closely related to the first trend was the growing realization

among scientists that success depended upon declassification of the project

and the opening of fusion research to the free exchange of ideas. The Com

mission staff had been advocating declassification since 1953. Although

the scientists agreed in principle, they hesitated to take a strong stand on

the issue in hopes that a successful reactor could be developed before the

security wraps were removed. As that possibility grew more remote, the

scientists took up the cause of declassification in 1956, only to encounter

the unyielding opposition of Strauss. As a compromise the Commission had

agreed to declassify basic research in fusion physics, so long as it did not

relate to the design of practical reactors. Not until Strauss had left the

Commission did it completely declassify all work on fusion and then mostly

for a short-term political advantage on the eve of the Geneva conference.

Third, stemming directly from the second trend, was the movement
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of the fusion project away from exclusive Commission control toward the

normal patterns established in academic and industrial research. With

basic research declassified, some university scientists began to give more

attention to plasma physics, and industry was ready to participate when the

Commission made classified data available in 1956 to holders of access

permits. General Electric promptly set up an ambitious program, Westing-

house kept two physicists working at Princeton, and Allis-Chalmers and

the Radio Corporation of America received a contract to do detailed engi

neering for a new and larger stellarator at Princeton. In 1957 General

Atomic, a division of General Dynamics, joined forces with a group of

utility companies in Texas to study with private funding the long-range

technology of fusion reactors.23

McCone, following the same course that he had adopted in high-

energy physics, encouraged these trends in the fusion program. Declassi-

fication and the opening of research to academic and industry scientists 527

impressed McCone as not only a healthy move but also one likely to reduce

federal expenditures. Within weeks of becoming chairman, he instituted

his standard procedure of asking the Commission staff for a complete re

view of the fusion program. His first observation was that annual expendi

tures had risen from $10 million in 1957 to $26 million in 1959 and were

projected at $36 million in 1960. Much of the increase, he noted, was to

support Strauss's intensive effort for the Geneva exhibit, and he suggested

that costs could be cut for normal development. McCone also asked the

staff to consider reducing the number of fusion experiments. Recognizing

that a fusion reactor was now likely to be the product only of long-term

basic research, an advisory committee of scientists accepted a 10-percent

cut in funding but insisted upon continuing all four approaches. Under

McCone, fusion no longer received preferred treatment from the chairman

but rather became one of many research projects competing for Commission

funding.24

Once the Commission had opened the doors to independent research

on fusion, scientists in the universities began to establish the usual appur

tenances of a conventional research field. Late in 1959 Melvin Gottlieb of

Princeton took steps to create a division of fluid dynamics within the Ameri

can Institute of Physics to replace the closed, classified Sherwood confer

ences that the Commission had sponsored until spring 1957. A steady

stream of articles on fusion research appeared in the Physical Review until

a new specialized journal, Physics ofFluids, could be published. The Mas

sachusetts Institute of Technology, Princeton, and other universities soon

organized graduate programs in high-temperature plasma physics and en

gineering. As the number of graduates increased in the early 1960s old-

timers noted a gradual improvement in the quality of research. Perhaps the

exciting "golden days" of fusion research were past, but, by the time
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McCone left the Commission in 1961, the tortuous path toward the cher

ished goal of a virtually unlimited source of energy seemed to rest on much

more solid ground than that explored in earlier years.

PLOWSHARE

When Lewis Strauss for the second time took the oath of office as a Com

missioner in July 1953, he marked his Bible at the familiar passage in

Micah: "And they shall beat their swords into plowshares, and their spears

into pruning hooks; nation shall not lift up sword against nation, neither

shall they learn war any more."25 Although the new chairman had often

professed his dedication to developing the peaceful uses of atomic energy,

he probably did not suspect in summer 1953 how directly the biblical words

could be applied to nuclear technology. Within three years, however, the

promise of such a transformation appeared within reach.

Late in November 1956 Herbert York, then director of the Livermore

laboratory, had raised the possibility of using the energy released from

nuclear or thermonuclear reactions to produce power or plutonium, to dig

excavations, or even to accelerate rockets. York reported growing interest

in such applications, not only at Livermore but also at Los Alamos and

Sandia, and he suggested that scientists from the three laboratories be per

mitted to hold a classified conference to discuss the possibilities. The Com

mission approved the conference, with the proviso that work on peaceful

uses not interfere with weapon development.26

Predictably the conference held at Livermore in February 1957 con

cluded that there was "a sufficient number of attractive possibilities" to

warrant a few studies of "using clean nuclear explosive devices for non-

military purposes." The potential applications indeed appeared attractive,

but the Commission saw certain hazards in the proposal. One, already

noted, was the danger of diverting scarce scientific talent and resources

from weapon development. Even more troublesome would be the common

technical characteristics of peaceful devices and weapons. If nuclear ex

plosive devices were to be used for peaceful purposes, they would have to

be available eventually to the civilian economy, but their similarity to

weapons would make declassification of their design and use virtually im

possible. For the time being, then, studies of the new devices were to be

limited to Livermore, and the project would remain secret.27

Still concerned about possible interference with weapon develop

ment, the Commission decided to limit the peaceful device project to

$100,000 through fiscal year 1959; but by autumn 1957 Livermore was

already advocating a vast expansion of the project to include designing

special devices for excavation and mining applications, studying the pos

sibility of extracting heat and tritium from underground detonations, and
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obtaining scientific data on underground shots. The proposal would require

$450,000 in 1958 and $3 million in 1959. Although the Commission staff

believed that Livermore was moving too fast, both Strauss and Libby ad

vocated a program even larger than the laboratory proposed. In the end the

Commission authorized the $3-million figure, primarily for an earth-moving

experiment in 1959, and asked the Bureau of the Budget to increase the

1959 budget by that amount.28

Much of the Commissioners' enthusiasm stemmed from data just then

available from Rainier, the first fully contained underground nuclear test.

Rainier had demonstrated that no seismic or shock effects would interfere

with mining operations following a nuclear detonation underground. Unable

to contain his excitement, Libby told the Washington Post in December

1957 that he saw "very definite possibilities" in using nuclear explosions

for peaceful uses. Referring to Rainier, Libby exclaimed, "I've not seen

anything in years so exciting as this development." The Commission's semi

annual report to the Congress in January 1958 briefly described the Liver-

more project and named it Project Plowshare.29

Commission interest in Plowshare grew rapidly in 1958, not only in

terms of its potential peaceful applications but also as an opportunity to put

a better light on weapon development. As Strauss noted in February, Plow

share was intended to "highlight the peaceful applications of nuclear explo

sive devices and thereby create a climate of world opinion that is more

favorable to weapons development and tests." Growing public demand for

a nuclear test ban in spring 1958 also suggested that the Commission

should move quickly to demonstrate the value of Plowshare devices while

testing was still permissible.30

During his final weeks as chairman in June 1958, Strauss made

certain that the future of Plowshare was in good hands. The Commission

approved doubling the 1960 budget for the project to $6 million. Livermore

personnel assigned to the project would increase to almost one hundred,

and firm plans were made to bring industry into full participation in Plow

share experiments. Teller, now officially director of the Livermore labora

tory, pushed forward with specific plans for Plowshare experiments still

focused on excavation and the production of power and isotopes. The labo

ratory would continue to design devices for digging canals and harbors and

to study the phenomena of underground detonations. These studies were

intended to lead to two full-scale experiments: Project Chariot, to excavate

a harbor on the northwest coast of Alaska in the summer of 1960; and

Project Gnome, an underground shot to be fired in a salt dome near Carls

bad, New Mexico, in summer 1959, to test the feasibility of producing

fissionable material by this method.31

Despite Teller's strong leadership and vigorous lobbying in Wash

ington, schedules for Plowshare experiments continued to slip during the

last two years of the Eisenhower Administration. As Commissioner John S.
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Graham pointed out to McCone in September 1958, the President's an

nouncement of a moratorium on nuclear testing was likely to stimulate

strong Soviet opposition and public sentiment against Plowshare experi

ments. Graham's prediction proved correct, and within a few weeks Soviet

protests forced the Commission to cancel a meeting with oil industry rep

resentatives to discuss oil-shale experiments with Plowshare devices. Al

though the Commission continued to plan Plowshare experiments, McCone

assured the State Department that no nationwide public announcements on

Plowshare would be made pending the outcome of the test-ban negotiations

scheduled to begin in October 1958. As those negotiations dragged on into

1959 and 1960, the schedule for Chariot and Gnome drifted with them.32

INTERNATIONAL SCIENCE

By 1959 nuclear physics seemed the queen of the sciences. Kistiakowsky

saw high-energy physics as the key to understanding the nature of the uni

verse and thus of "uniquely fundamental scientific importance." It had

"very high prestige value" and a "special appeal to many of the most able

and creative scientists." The United States could not afford to forfeit its

world leadership in a field that served as a touchstone of national superi

ority. Fusion experiments were considered equally critical, not so much for

their fundamental character but because of their enormous potential as an

energy source. These propositions, which the scientists continually invoked

to justify government support, gave both high-energy physics and fusion

special consideration in the Eisenhower Administration. Both fields offered

opportunities for competing with the Soviet Union in the Cold War while

advancing the Atoms-for-Peace program.33

If high-energy physics and fusion research held the promise of a

competitive advantage over the Soviet Union, they also generated proposals

for international cooperation between the two superpowers. The idea that

competitors could cooperate was nothing new to nuclear physicists, whose

discipline was born at the turn of the century in an international environ

ment. In 1952 physicists at Brookhaven had welcomed colleagues from the

European Center for Nuclear Research and willingly shared with them the

strong focusing principle that made possible a quantum jump in the energy

capabilities of accelerators. The next step beyond the alternating-gradient

synchrotron posed enormous theoretical and engineering problems that only

the very best minds could hope to resolve. American physicists in 1958

took the lead in establishing a commission on high-energy physics within

the International Union of Pure and Applied Physics. The commission,

composed of two Americans, two Russians, and two physicists from West

ern Europe, laid plans for a series of international conferences to follow an

earlier one held in Rochester, New York, in 1956. The next meeting was
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planned for Moscow in 1959 and the third for Rochester in 1960. More

immediately, the commission was charged to encourage international co

operation among high-energy laboratories in all countries "to ensure the

best use of the facilities of these large and expensive installations." This

goal could be accomplished by arranging for the rapid exchange of the

latest experimental results.34

International exchanges in fusion research were not so easy to ar

range. Before 1955 everything related to fusion work in the United States

had been classified, even the names of the laboratories where research was

conducted. In 1956 the Atomic Energy Commission approved the exchange

of scientists and information with Britain and then removed all restrictions

on basic research not related to operating reactors. With complete declas-

sification of the United States program on the eve of the 1958 Geneva con

ference, however, the doors were flung open for international cooperation.

After Geneva not only British scientists but also Russians began to corre- 531

spond informally with their counterparts in the United States.35

Even after declassification any significant exchanges with scientists

in the Soviet Union required extensive diplomatic negotiations. Experience

had already shown that, without a written agreement setting forth specific

details for visits and the exchange of information, the Russians were not

likely to grant fully reciprocal concessions. Fortunately the framework for

exchanges in the field of nuclear physics already existed. In January 1958

the United States signed a two-year agreement with the Soviet Union pro

viding for a broad range of exchanges in cultural, technical, and educa

tional fields. Section 9 of the agreement permitted the exchange of "scien

tists and specialists for delivering lectures and holding seminars on various

problems of science and technology."36

Isidor Rabi used the occasion of a meeting of a United Nations sci

entific advisory committee in Vienna in June 1959 to open discussion of a

specific agreement with the Russians in the nuclear sciences. The Soviet

delegate was Vasily S. Emelyanov, a metallurgist and government official

already well known to Americans. Emelyanov, an intelligent and articulate

man, chaired the Main Administration for the Utilization of Atomic Energy

in the Soviet Union. He was responsible for all areas of the peaceful appli

cations of nuclear energy; but he was subordinate to Soviet officials who

directed the weapon and production activities, and he had no role in test-

ban negotiations. Rabi and John Hall discussed with Emelyanov ways of

reducing the tensions and suspicions that made the arrangement of scien

tific exchanges difficult. When Rabi suggested an exchange on nuclear

power reactors, Emelyanov at once proposed a visit to the Soviet Union by

McCone. Rabi reacted favorably, but he warned Emelyanov that the Ameri

cans were interested in visiting only large power stations, particularly

those under construction, and not small experimental reactors. Emelyanov

agreed to take up this issue with Chairman Khrushchev immediately upon
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his return to Moscow. On fusion research, Emelyanov was more optimistic

about the possibilities than was Rabi, who noted that several American

fusion projects were located at sites of weapon research.37

Before the McCone trip could be arranged, the Commission had to

decide whether to permit Frol R. Kozlov, the first deputy premier of the

Soviet Union, to visit Commission facilities during a visit to the United

States in late June. With some hesitation the Commissioners agreed on

the grounds that the visit would include facilities of low sensitivity: the

nuclear ship Savannah, the Shippingport plant, and the Berkeley Radia

tion Laboratory. Another consideration was to ensure a warm Soviet recep

tion for Vice-President Nixon, who was scheduled to arrive in Moscow in a

few weeks.38

Nixon's trip to the Soviet Union took on significance for the Com

mission when McCone arranged to have Rickover join the Vice-President's

532 party. No more awed by Kremlin leaders than he was by American presi

dents and senators, Rickover brushed aside diplomatic amenities and

brusquely stated his intention to conclude an agreement to exchange reac

tor technology before Nixon left Moscow. Much to the later dismay of Com

mission officials, Rickover claimed that he was authorized by the President

to include all American reactors in the agreement, even the production

reactors at Hanford and Savannah River and the aircraft propulsion project,

but not naval propulsion systems. As one official wryly noted, Rickover was

willing to give away everything on all reactors except those for which he

was responsible. Kozlov found Rickover's proposal intriguing and sug

gested that he discuss the details with the appropriate Soviet officials, in

this case Emelyanov.39

By the time Rickover met with Emelyanov on August 2, he had

ruffled more Soviet feathers. As the first American to visit the Soviet

nuclear-powered icebreaker Lenin, Rickover had made a scene when Soviet

officials tried to steer him away from specific details about the ship's reac

tor. Eventually the Russians gave in, but not before some of the press had

picked up the incident. Rickover had also embarrassed his hosts by slip

ping away from his security escorts and spending several hours talking with

private citizens without surveillance. McCone cabled Rickover a "well

done" on the Lenin episode and urged him to gain access to nuclear power

plants and "fully develop their views [on their] nuclear power program."40

Emelyanov was no doubt on his guard when Rickover arrived, and

he soon learned that reports of Rickover's abrasive personality were true.

Rickover began the conversation by saying there had been lots of talk about

peace and friendship, but now was the time to do something about it. He

pulled out a list of Soviet reactor projects and tried to extract a commitment

from Emelyanov on each one. Emelyanov gave tentative reactions to each

proposal but refused to say anything about production reactors or aircraft
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propulsion work in the Soviet Union. The meeting did not end on a conge

nial note.41

McCone had his first opportunity to meet with Emelyanov when

Premier Khrushchev came to Washington in September 1959. With firm

recommendations from the Commission staff that he proceed cautiously,

McCone did not attempt to follow up Rickover's hard bargaining in Moscow,

but rather accepted Emelyanov's suggestion that they consider first things

first—namely, an exchange of visits by themselves. These visits might be

followed by an exchange of information in selected fields and then possibly

a joint project on thermonuclear reactors or accelerators.42

By the time Emelyanov had returned to Washington after the western

tour of Khrushchev's party McCone had had a chance to discuss his tactics

with the President. Eisenhower readily accepted the idea of cooperation

with the Russians on peaceful uses but stressed that the exchange should

be used to bolster the sagging image of the International Atomic Energy 533

Agency. McCone admitted that he was neither as enthusiastic about a trip

to Russia as his staff nor as hopeful that it would produce useful informa

tion, but he thought he should probably be able to say that he had at least

visited Russian installations. Eisenhower suggested that McCone "do a

good deal of listening" when he next met with Emelyanov. Keep the British

and Canadians informed, the President told McCone, and do what you can

to support the international agency.43

In a second meeting on September 25, McCone and Emelyanov

quickly agreed on the types of facilities to be visited by each of them and

on the kinds of information to be exchanged after the visits. The exchange

was to cover eleven areas of the physical and biological sciences, including

high-energy physics and fusion and power reactor development. McCone

hoped that Khrushchev and Eisenhower would endorse the agreement the

next day at Camp David, but other matters took precedence. The President

later assured McCone that both leaders were aware of the proposal; Eisen

hower seemed much more interested in Khrushchev's remark that the Rus

sians had found the development of nuclear power far more difficult and

expensive than they had anticipated and they were cutting back sharply on

reactor projects. McCone wrote that the President "seemed to be telling me

that I should take these views into consideration in connection with our

budget."44

After some uncertainty about the proper timing for his trip to the

Soviet Union, McCone departed on October 8 with Commissioner John H.

Williams, a high-energy physicist; Alvin Weinberg from Oak Ridge Na

tional Laboratory and Frank Pittman to cover reactor development; Lyman

Spitzer from Princeton to cover fusion research; and Kenneth S. Pitzer, a

chemist from the Universiiy of California, to cover metallurgy research and

uranium mining and processing. Arriving at Tallinn, Estonia, the group
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boarded the Lenin for a short cruise, visited two research institutes in Len

ingrad, and in Moscow saw the Russians' first research reactor, a fusion

experiment, and several accelerators. At Dubna, outside Moscow, the

group inspected five nuclear research facilities that housed several accel

erators and other experimental devices. Then the group divided for separate

visits to several nuclear power stations, a uranium mine, and a uranium

reduction plant.45

When McCone met with the President on October 27 to discuss

plans for Emelyanov's visit, he had almost an hour to describe his Soviet

adventure. McCone found the Lenin a far more impressive piece of engi

neering than Rickover had suggested. He thought the Russians' nuclear

power program was considerably behind the United States', but he admitted

that the Russians had cut back their work in this area. Soviet fusion re

search was good and closely followed the American course. Soviet scien

tists were well trained, competent, and well treated. McCone thought the

Russians' level of effort in the peaceful technologies was roughly equal to

that in the United States but not as far advanced in any area.*6

Emelyanov and eight distinguished Soviet scientists arrived in the

United States on November 5, 1959, to tour nuclear facilities at eleven

sites, mostly power reactors and national laboratories. By the time Emel

yanov returned to Washington McCone had reviewed the draft exchange

agreement with the Commission staff and had checked his proposed course

of action once again with the President, who saw no reason to delay unless

the exchange would actually hurt the United States. Impressed and gratified

by the tour, Emelyanov engaged McCone in a wide-ranging and unusually

frank discussion of their roles as agents of cooperation and understanding.

He described to McCone how he had come to believe that Khrushchev,

unlike Stalin, was sincerely dedicated to disarmament and peaceful co

existence. Emelyanov knew that McCone had his own problems with the

politicians, but men in their positions had to expect such difficulties.

"Everything," Emelyanov said, "depends on the two of us."47

The McCone-Emelyanov memorandum provided that specialists in

small groups would be permitted to visit designated facilities in the host

country for ten to fifteen days for conferences and examination of equipment

related to fusion research, power reactors, high-energy physics, neutron

physics, and the structure of the nucleus. The two nations agreed to ex

change abstracts of unclassified work on peaceful uses of atomic energy,

including both formal and informal reports, all of which were to be made

available to the International Atomic Energy Agency. Both sides were to

explore the possibility of setting up joint projects to build fusion reactors

and accelerators and to study other technical problems.48

To top off Emelyanov's successful trip, the President invited him to

the Oval Office for a brief visit after the formal signing of the memorandum

on November 24. Eisenhower used the occasion to express his personal
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interest in the future of nuclear power and his hope that, working within

the international agency, the two nations could pool some of their resources

to develop peaceful uses. Emelyanov replied that the Soviet Union was

looking forward to the President's visit in April 1960; he hoped Eisenhower

could see some nuclear facilities while there.49

Arrangements for the first exchange visits proceeded slowly. During

winter 1960 Emelyanov was scarcely ever in Moscow as he travelled with

Khrushchev on several foreign trips. Not until late April did Emelyanov

accept McCone's proposal to send five American scientists to the Soviet

Union in May. Despite Khrushchev's outraged reaction to the U-2 spy plane

incident a few days later and the cancellation of the long-planned summit

meeting with Eisenhower, Emelyanov did not withdraw the invitation to a

team of American physicists, who arrived in Moscow on May 12. Two

weeks later, after a fruitful series of conferences at eight Soviet installations

engaged in high-energy physics, the Americans were taken without prior

notice to a meeting with Emelyanov. The high spirits of the Americans

quickly faded as the bitter and discouraged official unburdened himself of

a long list of resentments and complaints about American actions going

back to 1956. The list included last-minute refusals by the American gov

ernment to permit him to attend scientific conferences in the United States,

Rickover's insulting remarks to prominent Soviet scientists at Shippingport,

and provocative and persistent questions from American scientists as well

as the press. The Americans did not seem to understand how such discour

tesies could upset the tenuous status of the exchange program. Even more

serious were the effects of the U-2 incident; it had confirmed the opinions

of some Soviet officials who had long charged that the Americans could not

be trusted and that Emelyanov had been naive and foolish in his quest for

international cooperation.50

Emelyanov was in a friendly and cordial mood when he met privately

with McCone in Vienna in September 1960. A Soviet fusion research team

had visited five American laboratories in May and then in July a second

pair of visits by an American fusion team and Soviet high-energy physicists

had been accomplished, much to the satisfaction of all concerned. In Vi

enna McCone was able to resolve or postpone decisions on several issues

that had first been raised in 1959. New difficulties with fast-breeder reactor

experiments in both countries had caused the Russians to abandon their

earlier insistence upon an exchange, which the Americans considered un

fruitful, in this area. The Russians attending the high-energy physics con

ference in Rochester in August had been convinced that any decision to

start work on a new accelerator in the 500-GeV range should be delayed

for at least a year. Thus, Emelyanov gave up at least temporarily his hope

expressed in spring 1959 that the two nations set up a joint project to build

a new accelerator, probably near Vienna. The two leaders did agree that

when such a joint project was established it would be a bilateral relation-
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ship with representatives of the international agency participating only as

observers. Emelyanov accepted McCone's suggestion that they consider a

joint study of the disposal of radioactive waste. Toward the end of the meet

ing Emelyanov again gave vent to the frustrations he had expressed to the

American physicists. Because the Americans commanded an unbreakable

majority in the international agency, Emelyanov had been unable as the

Soviet representative to accomplish most missions assigned to him in Mos

cow. He complained that he was badgered by his associates at home who

repeatedly asked him what five years of cooperation had accomplished.

Emelyanov said it was hard to find a convincing answer.51

McCone met Emelyanov one last time in New York on November 19.

John F. Kennedy had just been elected President, and McCone did not yet

know what his future would be. Emelyanov's position in the Soviet hierar

chy was by no means secure, as McCone already knew. With little to dis-

536 cuss on the exchange program, the two veterans indulged in a sharp but

friendly debate over the proposed test ban and disarmament. McCone took

strong issue with Emelyanov's charge that he was opposed to the cessation

of nuclear tests. He insisted that he favored cessation with reasonable con

trols against cheating, but McCone believed that the Russians had no in

terest in controls. When Emelyanov complained that the U-2 incident made

it hard to believe that the Americans were serious about friendship with the

Soviet Union, McCone replied that the trouble lay in the Soviet insistence

upon secrecy; until the Soviet leaders created an open society, there was

only a limited base for mutual trust. Even after five years of frustration,

Emelyanov could not bring himself to abandon the hope that somehow in

ternational cooperation among scientists might lead to peace, but McCone

was probably too much a realist to believe that goal was within reach.52



CHAPTER 20

THE TEST BAN:

A FADING HOPE

By the end of May 1958 President Eisenhower thought he had found a new

path that might lead out of the nuclear nightmare. After months of fruitless

sparring with the Russians and endless debate with his own advisers, the

President had succeeded in extracting a commitment from the Soviet Union

to participate in an international conference of scientists who would meet

in Geneva on July 1. The purpose of the conference would be to examine

the technical difficulties involved in policing a ban on the testing of nuclear

weapons. The chances of success were indeed small, but the goal was more

than worth the effort.

PREPARING FOR THE CONFERENCE

On the eve of the Geneva conference certain restrictive provisions of the

Atomic Energy Act remained an impediment to a test-ban agreement. Un

less Congress amended the act, allowing the United States to share nuclear

weapon information with its allies, the United Kingdom was unwilling to

forgo its own plans for testing nuclear weapons. Following the December

1957 NATO meetings, Eisenhower had promised to promote greater inte

gration of nuclear forces within the Western alliance. The Commission had

subsequently submitted the necessary amendment to Congress, where the

proposal ran into stiff opposition from the Joint Committee.

The Joint Committee, always the cautious guardian of nuclear

weapon information, was skeptical about the wisdom of sharing restricted

data with the NATO allies. Concerned about the stability of European gov

ernments, the committee was worried that friendly governments might de

cide to pass along American nuclear weapon technology to others. Com-
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mission and Defense Department officials tried to assure the committee that

there was little danger of proliferation because the proposed amendments

would restrict sharing of weapon information to countries, like the United

Kingdom, that had advanced nuclear weapon programs. Strauss, however,

whose relations with Senator Anderson continued to deteriorate, was no

longer an effective spokesman for the Administration.

Ultimately, Dulles had to step into the breach to save the amend

ments. Unless the Atomic Energy Act was amended, he predicted, NATO

would be weakened and NATO governments would either seek their own

nuclear capability or take a neutral stance. Mindful of the proliferation

danger, Dulles stressed the need for common defense planning, common

training of nuclear equipped forces, shared naval nuclear reactors,and

the exchange of information with allies that already have nuclear weap

ons. Dulles frankly asked the Joint Committee why the British should be

"forced to follow the sterile course of reworking ground already covered by

the United States and known to the Soviet Union." Then without mentioning

a test ban, Dulles reiterated three times the linkage between the amend

ments and the disarmament negotiations. He concluded "that all our major

planning, both in terms of disarmament, the limitation of nuclear testing,

the limitation of the use of nuclear weapons, the building of NATO, all of

those plans would be disastrously affected, in my opinion, without this

legislation."1

Congress amended the Atomic Energy Act of 1954 on June 30, and

Eisenhower signed the legislation on July 2. Under the new amendment the

President could authorize the Commission or the Department of Defense to

transfer nonnuclear parts of atomic weapons and special nuclear materials

for military applications to nations that had "made substantial progress in

the development of atomic weapons."2

CONFERENCE OF EXPERTS, GENEVA

Throughout June, the American scientists prepared for the opening of the

Geneva Conference of Experts to Study the Methods of Detecting Violations

of a Possible Agreement on the Suspension of Nuclear Tests. At Killian's

suggestion, Eisenhower had asked James B. Fisk, a member of the Presi

dent's Science Advisory Committee and vice-president of Bell Laborato

ries, to lead the delegation. Other members of the delegation were Ernest 0.

Lawrence and Robert F. Bacher, former Commissioner, physics professor

at the California Institute of Technology, and member of the Science Advi

sory Committee. Strauss had wanted to appoint Teller, but the outspoken

scientist had been disqualified by his vigorous support of testing. None of

the three members of the American delegation had been fierce partisans in
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the disarmament debates, yet they represented a satisfactory balance of the

contending parties. To balance the delegation even more, Bethe and Harold

Brown, associate director of the Livermore laboratory, were appointed ad

visers. The British named Sir John Cockcroft and Sir William Penney; the

French, Yves Rocard of the Ecole normale superieure de Paris; and the

Canadians, Dr. Ormond Solandt, former chairman of Canada's Defense Re

search Board.3

When Dulles briefed Fisk, Lawrence, and Bacher on June 6, he

emphasized the importance that he and the President attached to the Ge

neva conference of experts. He warned that the delegation's mission would

be purely technical. The necessary political decisions would be made in

Washington afterward, but sound technical recommendations were a pre

requisite to a satisfactory political settlement. Dulles observed that the con

ference did not have to devise "a technically perfect system"; even an im

perfect system would be satisfactory as long as violation created "an

unacceptable risk" for the Soviet Union. Fisk, Bacher, and Lawrence were

already aware of the need for more scientific data on detecting tests. Before

their meeting with Dulles, they had asked Strauss whether the Commission

could conduct another underground test in Nevada. Because Rainier had

not provided sufficient information about detection, they wanted a larger

shot. In what would prove a fateful decision for the future of testing, Strauss

had promised to see what he could do.4

When the President's Science Advisory Committee met with Eisen

hower on June 18, Fisk, Bacher, and Killian reviewed preparations for the

Geneva conference of experts. Killian mentioned the potential difficulty of

declassifying information for the meeting. Considering what the United

States planned to accomplish in Geneva, Eisenhower hoped that the Com

mission would adopt a liberal policy on classification. Consequently,

Strauss's special assistant, Navy Captain John H. Morse, Jr., armed with

declassification authority, became the Commission's principal representa

tive in the Western delegation.5

Almost simultaneously after arriving in Geneva, both the Americans

and Russians voiced their expectations for the conference of experts. On

June 24, the United States delegation outlined the technical factors it con

sidered relevant to monitoring a nuclear test suspension. The Americans

expected the discussions to include detection and analysis of nuclear tests

at low and high altitude, undersea and underground, and on the earth's

surface. The principal means of detection would be the analysis of nuclear

debris and acoustic, electromagnetic, and seismic signals. For the United

States, these four categories provided a natural agenda. The Soviets, how

ever, wanted the Westerners to agree to a test ban a priori. Without such a

commitment, the Soviets asked rhetorically, "what sense is there in general

in convoking such a conference and what sense is there in sending to it
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experts?" On the very eve of the conference the American delegation waited

in Geneva at the United States consulate wondering whether the Russians

would actually appear.6

The Geneva conference of experts convened on July 1, 1958, the

day after Lewis Strauss left the Commission. Although John McCone, as

chairman-designate, professed to have no fixed opinions on testing, his

appointment would neither upset the Commission's policies nor provide

solace to test-ban advocates. During McCone's confirmation hearings,

Senator Anderson had tried to test McCone on the issue by observing that

much of the Commission's rhetoric had conflicted with the diplomatic ob

jectives of the Secretary of State. When pressed for his own views, McCone

replied that he favored a test suspension with "adequate and proper safe

guards." Beyond that, he had "made no commitment" and had "no irrevo

cable conviction" on the matter.7 Obviously, McCone was trying to buy time

and improve relationships with Anderson and other Democrats on the Joint

Committee. Meanwhile, Strauss, now on the State Department payroll as

Dulles's special assistant for peaceful nuclear energy, continued to receive

Morse's status reports from Geneva.

The Soviet delegation included two members of the Soviet Academy

of Sciences: the Soviet Union's first Nobel laureate in physics and one of

the nation's most distinguished nuclear scientists. The strategist of the So

viet delegation was one of the nation's most experienced negotiators. For

mer American diplomat Charles Thayer noted:

When the Soviet delegation stepped from its plane it was headed by

a shaggy-haired little man with an unprepossessing manner and a

crooked smile. You could have searched in vain for his name in

every register of Soviet scientific institutions. No American scientist

had ever read one of his papers or heard him address a scientific

gathering. But he was well known to many American diplomats as

one of the Kremlin's toughest negotiators . . . with the name of

Simyon [Semyon] Tsarapkin.

The Americans would ultimately call him "Old Scratchy."8

At the outset, the Soviets introduced political as well as scientific

and technical issues. Their strategy was to question whether there was any

purpose in exploring technical questions without prior commitments from

both sides to stop testing. Fisk, however, insisted that the United States

delegation would address only the "extremely difficult technical and opera

tional problems" in detection and identification of nuclear tests. "These are

not purposeless discussions," Fisk argued, "but are directed to provide

Governments with one of the necessary parts of the whole material required

for a political decision on whether or not nuclear tests shall be suspended."

Attempting to draw from the United States' experience with prohibition,

Yevgeni K. Fedorov countered by pointing out how silly it would have been
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for American police to discuss means of enforcing prohibition without an

actual law on the statutes. Quickly Fisk responded that before deciding on

prohibition the United States might well have determined whether or not it

was enforceable. Although the Americans were worried that the Russians

might walk out of the conference, Fedorov, seeing that Fisk would not yield

to political pressure, ultimately backed off so that the conference could

continue.9

THE GENEVA SYSTEM

Through July and into August the experts settled into the negotiations that

created what came to be known as "the Geneva system." The Soviet dele

gates appeared much less concerned about details than did the Western

delegates, and they were far more willing to hurry the discussions. When 541

confronted with difficult technical problems, the Soviets expressed confi

dence that technical solutions could be found eventually if both sides would

accept agreements in principle. Morse, who mistrusted the Russians, re

ported to Strauss that Fisk and Bacher had been swept away by the momen

tum of the discussions and become reluctant to press the Soviets with hard

questions. Although both sides agreed that "further investigation" was nec

essary on detecting high-altitude and deep-underground tests, the Soviets

carefully qualified their language so that no further tests were implied,

while the Western representatives were equally careful to avoid committing

to end testing completely.

The Geneva system was based on the assumption that nuclear explo

sions could be readily monitored through either radioactive debris (fallout)

or seismic, acoustic, and electromagnetic waves. Detection of atmospheric

testing had become relatively routine through sophisticated air sampling

techniques. Acoustically, underwater testing would be difficult to conceal.

High-altitude (outer space) and underground testing, however, were not so

easily monitored. Prior to 1958 the United States had not conducted high-

altitude tests. Because both the Americans and the Russians lacked ex

perimental data for detecting high-altitude testing, discussions in this area

were theoretical, and the Geneva system did not include specific tech

niques for detecting high-altitude tests.10

The greatest concern for both sides was detecting clandestine testing

underground. On the basis of the data obtained from the Rainier shot and

theoretical studies, Western scientists were confident that they could iden

tify underground tests from seismic signals, provided a sufficient number

of control posts were established. The conference of experts ultimately rec

ommended a network of 160 to 170 land-based control posts and perhaps

ten ships. About 110 posts would be located on continents, with the re

mainder established on oceanic islands. All posts would be equipped to
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detect fallout and seismic, acoustic, and electromagnetic waves; those lo

cated near oceans would monitor hydroacoustic waves. Each post would be

manned by about thirty persons. Offshore air sampling by aircraft would

continue, and some provision for on-site inspection would be required.

With the exception of high-altitude tests, the experts were confident that

the proposed control system would detect most tests larger than one

kiloton.11

The report of the conference of experts left many issues open. The

Geneva system did not specify the number of control posts to be located in

the Soviet Union or the United States, nor did it settle who would operate

the control posts. On the sensitive issue of on-site inspections, the West

obtained an important agreement in principle, but the conference of experts

defined neither the number nor the frequency of inspections that might be

required. From the Western point of view, such details required "political"

decisions beyond the mandate of the conference.

Killian spoke for many scientists in hailing the work of Fisk and the

American delegation as a triumph, but some scholars later criticized the

Administration for sending inexperienced scientists to negotiate with one

of the Soviet's most seasoned and wily diplomats. Although Fisk and

Bacher hardly matched Tsarapkin's diplomatic experience and skill, they

succeeded in negotiating the basis for a technically feasible international

monitoring system. If they failed to fill in details or define some terms, it

was because many "details" involved sensitive political judgments as well

as technical definition. The last month of discussions in Geneva was often

dominated with just such political pulling and hauling. Fisk wrote Killian

that the Russians repeatedly raised political issues concerning inspections

and the organization of the control system. "We waste considerable time on

such things," he reported, "but I refuse to be drawn in." In the end, the

Geneva system would stand or fall on the operation and maintenance of

control posts and the implementation of on-site inspections—both quintes-

sentially political issues that the American scientists would leave for later

discussions.12

SEEKING AN ALTERNATIVE TO TESTING

During summer 1958 the Commission, with the support of Livermore labo

ratory, made a last-ditch effort to save the testing program from a mora

torium. Through Philip Farley at the State Department, the Commission

received working papers drafted at the conference. The Commissioners

worried that the conference delegates had been too optimistic about detect

ing underground or high-altitude tests, where very little experimental evi

dence existed. Most seriously, the Geneva negotiators seemed to have over

looked the possibility of "energy decoupling" in underground shots in order
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to conceal the seismic evidence of a nuclear detonation. Seismic detection

depended on the coupling of the underground explosion with the surround

ing earth, which carried shock waves to monitoring seismographs. Decou

pling involved firing a relatively small shot in a very large underground

chamber, thus "muffling" the seismic waves sufficiently to escape or con

fuse detection by the control posts. Without on-site inspections of areas

where violations were suspected, it would be difficult to differentiate certain

tests from earthquakes. The Commission urged Farley to explore decou

pling further before the United States agreed to any test ban.13

With the conference of experts obviously moving toward agreement,

Libby and Teller personally asked McCone to appeal to the President and

Dulles for a "test limitation." The ideal test limitation, according to Libby

and Teller, would annually restrict atmospheric testing to one megaton of

total fission yield per country. By limiting atmospheric testing, they hoped

to halt the annual increase in worldwide fallout. As a contingency, Libby

and Teller were also willing to limit testing to underground shots alone if

that were the only alternative. They justified continued testing primarily

on the need for the United States to develop small, "clean" defensive

weapons.14

On August 7, at the height of the United States' involvement in the

1958 Lebanon crisis, Farley noted the State Department's objections to the

Libby-Teller proposal. The proposal was unacceptable because it would

retreat from the Administration's goal for outright suspension of tests. Not

only would the efforts of the conference of experts become contradictory

and illogical, but also under a test limitation the Soviet Union could con

tinue to reap propaganda advantage with its own unilateral suspension

while avoiding any commitment on production cutoff or on-site inspections.

Furthermore, test limitation, difficult to enforce, would not inhibit the pro

liferation of nuclear weapons. Perhaps most important, according to the

President's Science Advisory Committee, a test ban would freeze nuclear

weapon development at a time when the United States retained important

advantages in weapon technology.15

Although McCone supported the Libby-Teller proposal, he knew

that any sort of test ban involved policy decisions beyond the Commission's

authority. The Commission did have a role, however, in advising the Presi

dent on the effects of a test ban on weapon development and production as

they related to national defense requirements. McCone would do his best

to convince the Administration that a test ban would seriously impair the

Commission's ability to meet military requirements, but he was resigned to

the fact that national policy on testing would be decided by the White

House and the State Department. In fact, McCone confided to Strauss that

he thought the President had already made up his mind.16

McCone was too pessimistic in assessing the Commission's ultimate

role in the test-ban debate, but he realized that the Commission was virtu-
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ally alone in advocating test limitation rather than suspension. Certainly he

did not have the support of the "committee of principals," a group that

usually included the Secretaries of State and Defense or their deputies,

Killian, Allen Dulles, the director of the Central Intelligence Agency, and

himself. When the committee met on August 8, Secretary Dulles an

nounced that he was withdrawing his initial endorsement of the Libby-

Teller proposal. Regretfully, Dulles explained that the United States could

not make decisions on testing unilaterally without alienating its allies.

Deputy Secretary of Defense Donald A. Quarles, who also backed away

from the Libby-Teller proposal, now suggested that the United States sus

pend testing for two years, contingent on agreement by the conference of

experts to establish a monitoring system. In Quarles's plan, the United

States would test underground only devices smaller than the monitoring

system could reliably detect. A permanent test ban would wait until the

monitoring system had proven effective and on-site inspection for a produc

tion cutoff had been established. A subsequent meeting of the committee

of principals failed to produce a consensus among the Departments of State

and Defense and the Commission.17

McCone, Teller, and Bradbury were able to appeal directly to Eisen

hower on August 12 when they briefed the President on the success of the

Hardtack test series. Armed with sketches of the Hardtack devices, Teller

emphasized the significance of a very small weapon that had been tested.

He reported that Hardtack had improved weapons "by a factor two to five

over the previously existing models." In the next year or two, Teller ex

pected a similar rate of progress. Eisenhower admitted that he favored con

tinued underground testing, but he observed that world opinion against

testing could be even more powerful than thermonuclear weapons.18

The committee of principals met with Eisenhower on August 18 to

discuss changes in the United States' policy on testing. Acting Secretary of

State Christian A. Herter proposed separating the testing issue from the

London disarmament proposals by suspending nuclear weapon testing for

at least a year pending monitoring and inspection negotiations. Gordon

Gray, the President's national security adviser, interjected that neither the

Department of Defense, including the Joint Chiefs of Staff, nor the Com

mission had concurred with the State Department's proposals. Both Mc

Cone and Quarles were holding out for contained underground tests on the

grounds that the political advantages of a test suspension did not outweigh

the military disadvantages. Eisenhower recalled that Isidor I. Rabi, chair

man of the general advisory committee, had claimed that Americans would

benefit from a freeze because the United States was technically ahead of

the Soviet Union, an opinion that Killian said the Science Advisory Com

mittee shared. Eisenhower was sympathetic to making exceptions for Plow

share tests, but he did not believe the Russians would agree. For the rec-
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ord, McCone voiced the Commission's unanimous opposition to cessation

of tests. Acknowledging the Commission's fears, Eisenhower doubted

whether cessation would cause any key personnel to leave the national

laboratories. In the end, Eisenhower accepted the State Department's pro

posal with a few changes of his own.19

The following day McCone assured Eisenhower that the Commission

would accept his decision on testing. McCone expressed his own sympathy

for the President's desire significantly to advance disarmament after five

and a half years of frustration. Still, McCone hoped that some exception

might be made for fully contained underground Plowshare explosions such

as those that might extract oil from underground formations. McCone was

willing even to subject these shots to United Nations agreement and in

spection. Wanting to accommodate the Commission if possible, Eisenhower

agreed to support the Plowshare exception provided it did not sabotage an

agreement to suspend weapon tests.20

STRAUSS'S APPEAL ON TESTING

Even as he prepared to end nuclear testing, Eisenhower kept his door open

for last-minute arguments from both advocates and opponents of testing.

Shortly after discussions with McCone on Plowshare testing for peaceful

uses, Herter prevailed upon Eisenhower to reverse signals again and dis

allow underground peaceful shots unless the Russians specifically agreed

to them.21 Angry and discouraged, McCone reported to Strauss that his

colleagues at the Commission were so disgruntled that they were threaten

ing to resign. Could Strauss put on his "bullet-proof vest," McCone asked,

and go to see the President?

Strauss lunched with Libby to learn that, while the Commissioners

were deeply embarrassed and demoralized, Libby was certainly not think

ing of resigning. Next Strauss went to see General Andrew J. Goodpaster,

staff secretary to the President, to find out just where matters stood. While

talking to Goodpaster, Strauss was summoned by the President, who had

heard that he was in the White House. Eisenhower was obviously upset by

the failure of the committee of principals to achieve consensus on the test

ing question. Yet with Dulles's fixation on the issue, the President ex

plained, the matter had gone too far to reverse. Briefly, Eisenhower seemed

sympathetic to the Commission, although he again discounted the impact

of the moratorium on the weapon laboratories. The risk, Strauss countered,

was that the very best scientists would leave. Strauss also argued that under

a test moratorium the development of peaceful nuclear explosives would be

impossible.

Eisenhower interrupted the conversation to call Press Secretary
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James Hagerty for a copy of the forthcoming presidential announcement.

Strauss admitted that the statement was not as damaging as McCone had

predicted, but he hazarded the observation that the statement surrendered

to the views of Stevenson and Stassen. Abruptly, Eisenhower dropped his

conciliatory veil. He told Strauss that the Commission's alternatives led

nowhere but to an indefinite arms race; at least Dulles's position might be

a step toward general disarmament.

The President and his atomic energy adviser now stood face to face

over the fundamental moral question that divided them. Political impera

tives, diplomatic pressures, military advantages, laboratory stability, es

calating budgets, and peaceful uses were all important in deciding the test

ing issue. But most important for both Eisenhower and Strauss was the

moral question. For Eisenhower, the test moratorium represented a major

milestone on the road toward the international control of atomic energy first

mapped in his Atoms-for-Peace speech in December 1953. Perhaps for the

first time, Strauss saw the depth of Eisenhower's moral commitment to a

nuclear test ban. Strauss conceded that the President's course was correct

if the West could live in peace with communism. In contrast, Strauss re

garded communism as he did sin—there could be no compromise with it.

Dolefully, Strauss observed that the arms race between good and evil was

centuries old, with no end in sight. As he left Eisenhower, Strauss realized

that their ethical discussion had brought him to the brink of a "permanent

fundamental disagreement" with the President.22

THE AMERICAN MORATORIUM

On August 22, the day after the conference of experts adjourned in Geneva,

Eisenhower announced that on October 31, 1958, the United States would

suspend nuclear weapon testing indefinitely, provided the nuclear powers

could establish an effective inspection system and make substantial pro

gress on arms control. He also made good on his assurances to McCone

and Strauss by calling for an agreement on "detonations for peaceful pur

poses, as distinct from weapons tests."23

Although momentous, the President's announcement that the United

States would suspend nuclear testing was both brief and general. He offered

no indication that the United States had made a major change in its disar

mament policy or had broken the linkage between nuclear weapons and

disarmament established in the 1957 London disarmament proposals. At

the President's news conference on August 27 most questions went to other

issues. Only James Reston inquired about the Geneva conference and dis

armament, specifically asking whether the United States had changed its

policy. Eisenhower "muddled" through his reply by stating that the "prin

ciple" of the policy had not been abandoned at all. Insisting that the United
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States had not changed its "general program or plan," he described the

moratorium as a "step" along the route of disarmament negotiations.24

The President's evasive reply did not reveal his deep personal com

mitment to the test ban, and this was probably intentional. First, he was no

doubt sensitive to the raw nerves the issue had exposed within the Admin

istration and the Joint Committee and among laboratory scientists. McCone

did not even brief the Joint Committee on the Administration's intentions

until August 21 when it was too late to change the President's action. Hav

ing achieved his long-sought goal over the vigorous protests of many in the

defense establishment, Eisenhower avoided salting wounds when he was

uncertain that a permanent test ban could be negotiated. Second, Eisen

hower had changed NATO policy almost unilaterally. None too happily, the

British had simultaneously endorsed the report of the conference of experts

and pledged to join the test moratorium.25 The French, who would not be a

party to the test-ban negotiations, remained silent after Foreign Minister

Maurice Couve de Murville repeated French opposition to a test ban to

Eisenhower on August 21. No other NATO ally had contributed signifi

cantly to the discussions. Furthermore, Eisenhower was not ready to face

squarely the problem of Communist China. That nation could hardly be

ignored if the nuclear powers established a worldwide network of control

and monitoring stations, but China could not be included in negotiations

without at least tacit diplomatic recognition. Finally, the President's vague

ness assured him maximum flexibility in future negotiations and kept pub

lic expectations from rising too high.

REACTIONS TO THE MORATORIUM

Certainly Eisenhower's caution was warranted by the Soviet Union's initial

response to the Western offers to suspend testing. In an interview in

Pravda, Khrushchev ridiculed the United States and Britain for placing

"far-fetched" conditions on their proposals. According to Khrushchev a

one-year moratorium would be "completely meaningless." Given Eisen

hower's linkage of the test moratorium to verification systems and disar

mament, Khrushchev wondered how it was "possible to lend credence to

the statements of the United States and United Kingdom Governments con

cerning their alleged desire to discontinue tests?" Yet, in spite of his scorn,

Khrushchev agreed to join negotiations in Geneva on October 31.26

When the United Nations General Assembly met again in September

1958, the Soviets proposed the immediate suspension of tests without in

spections. The Soviet move was followed by an Indian resolution that in

substance matched the Soviet proposal by calling for an indefinite suspen

sion of tests prior to further negotiations at Geneva. Surprised, the Western

powers offered a counterresolution urging the suspension of tests under
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effective international control. Although the Indian resolution with fourteen

sponsors had the support of most African and Asian delegations, it was

defeated in the General Assembly, as was the Soviet resolution. Following

the adoption of the seventeen-nation Western proposal, India and Yugosla

via successfully moved to enlarge the disarmament commission to include

all members of the United Nations General Assembly.27

Demands at the United Nations for an immediate end to testing prior

to Geneva talks were not without some foundation. Eisenhower and Mac-

millan had no sooner announced their intentions to suspend tests than the

two Western powers, later joined by the Soviet Union, rushed to complete

as many tests as possible before the October 31 deadline. The United King

dom launched its Christmas Island series on August 22, the day of the

Eisenhower-Macmillan announcements. Although planned since spring,

Hardtack II was not approved by Eisenhower until August 29. During the

next two months at the Nevada Test Site the Commission conducted thirty-

seven tests, concentrating on small devices and underground shots. Teller,

especially, was anxious to obtain more data on the detection and monitoring

of underground tests. As late as October 29, Eisenhower approved the final

tests in Nevada providing they were conducted "prior to October 31."28

The Soviets were not as fastidious about completing their Siberian

tests by the October 31 deadline. The last round of Soviet tests began on

September 30 and, in contrast to Hardtack II, included several atmospheric

shots in the megaton range. The tests were the most extensive ever con

ducted in the Soviet Union. They were so dirty, Libby later reported, that

the total off-site fallout from Soviet tests in October 1958 equaled the total

produced from United States tests in the preceding four years. Because the

Russians had broken their self-imposed suspension, General Alfred D.

Starbird, the Commission's director of military application, doubted that

they could be trusted to maintain an indefinite, unsupervised moratorium.

Starbird feared the Soviet Union would drag out negotiations in order to

halt the United States testing program for an extended period of time. Con

sequently he urged the Commission to maintain readiness to resume tests

within ninety days should the Russians break the moratorium.29

Even as the diplomats gathered in Geneva to resume disarmament

negotiations, the Russians tested on November 1 and 3. Americans worried

that, if the Soviet Union continued testing, the Geneva talks would collapse

before they ever started. On November 7, Eisenhower issued the Russians

a gentle warning. If the Soviet Union continued testing despite the United

Nations resolution, the United States would be relieved of any obligation to

halt its own testing program. But the President did not threaten to break off

negotiations. When the Commission detected no further Soviet tests, the

nuclear weapon test moratorium finally became effective. Eisenhower had

achieved one of the cherished goals of his presidency.30
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HARDTACK AND THE TEST BAN

The apparent success of the Geneva conference of experts during summer

1958 led some prominent American scientists to suggest publicly that, by

concentrating entirely on technical issues and excluding politics, the scien

tists in Geneva had broken down barriers that had stymied efforts to reduce

the threat of nuclear war for more than a decade. According to Eugene

Rabinowitch in the Bulletin ofthe Atomic Scientists, the conference had

confirmed the belief of scientists that once an international problem

has been formulated in scientifically significant terms, scientists

from all countries, despite their different political or ideological

backgrounds, will be able to find a common language and arrive at

an agreed solution.31

Within weeks after President Eisenhower announced the one-year

moratorium on American testing on October 31, 1958, however, the heady

optimism generated by the Geneva meeting began to dissipate. Early in

December, Killian informed McCone that preliminary analysis of seismic

data from the recent Hardtack tests in Nevada suggested that the assump

tions used in Geneva to design a worldwide network to detect underground

tests no longer seemed valid. The Geneva experts had relied upon data

from the United States' first underground test, Rainier, in September 1957.

On the basis of Rainier, the experts had devised a network they believed

would detect very small explosions; more recent Hardtack data indicated

that the network would probably not be as effective and that it would be

much more difficult than previously thought to distinguish between a nu

clear explosion and a natural earthquake.32

Hardtack had also undermined the experts' assumptions in another

respect. During the summer the experts had concluded that at least for the

immediate future the difficulties and expense of conducting nuclear tests at

high altitudes made it unnecessary to establish a detection system for such

tests. What the experts did not know, however, was that the United States

had recently conducted three high-altitude tests during the Pacific phase of

Hardtack.33

The instinctive reaction within the Administration was to attack the

new difficulties with scientific studies. Killian with McCone's support im

mediately assembled a group of seismologists to examine the Hardtack data

in light of the Geneva system. When the group concluded that the Geneva

system indeed would have to be revised, Killian appointed two panels of

eminent scientists to study the questions raised. The first panel, assigned

to find ways to improve the seismic detection capabilities of the Geneva

system, was directed by physicist Lloyd V. Berkner, president of Associ

ated Universities Incorporated, which operated Brookhaven National Labo-



THE TEST BAN: A FADING HOPE

ratory. The second panel, to investigate the feasibility of detecting high-

altitude detonations, worked under the leadership of Wolfgang Panofsky,

who was already well known to the Administration as the promoter of the

Stanford linear accelerator. Thus, Killian and the Administration continued

to rely upon what might be called "establishment" scientists to resolve

policy issues related not only to international cooperation in nuclear re

search and development but also to the proposed test ban and disarmament.

The group included scientists in the national laboratories, in universities

with Commission contracts, and others who were convinced that the Geneva

conference had opened an unprecedented opportunity to halt the nuclear

arms race.34

As McCone soon discovered, however, others in the scientific com

munity were sharply critical of the Geneva system and those who had ne

gotiated it. Captain Morse charged that the Hardtack findings cast "doubt

upon all 'scientific' conclusions of the experts" and confirmed Edward Tell

er's and his own predictions that these conclusions would prove invalid.

Morse urged McCone to inform the Joint Committee at once that the tech

nical basis for the test-ban agreement had been undermined. He also sug

gested that David M. Griggs, a seismologist at the University of California

at Los Angeles, be appointed to the Panofsky panel in order to provide

better balance. As Morse explained it, four of the six seismologists on the

panel had been involved in the Geneva meetings. "While honest men,

they may have an unconscious reluctance to admit that they were wrong."

Morse reminded the chairman that Griggs had joined Teller three years

earlier in proposing an underground test, a proposal that resulted in the

Rainier shot.35

Morse might have added, as Teller did the following day in a meet

ing with Strauss, that "the group of Rabi, Bethe and Bacher, who are the

prime movers of test suspension, are the same individuals who bitterly

opposed the H-bomb program and that their advice, whether sincere or

innocent, has been invariably wrong." Teller told Strauss that he was ready

to make a public statement denouncing the Geneva system even if it forced

his resignation as director of the Livermore laboratory. Strauss suggested

instead that Teller take his concerns to McCone or try to write a letter to

the President. Morse saw little hope of accomplishing anything through the

Commission. As he saw it, McCone "had apparently given up the fight,"

the other Commissioners were "confused or not informed," and the many

staff members who agreed with him were willing to leave foreign policy

issues concerning nuclear weapons to the State Department.36

McCone did not miss the implications of the dispute. The emotional

reaction of Morse, Teller, and others showed that the deep fissures in the

scientific community created by the H-bomb controversy and the Oppen-

heimer case still existed. McCone would do well to defuse the argument

before it became a public issue. He was too experienced to be swept off
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his feet by Teller's emotional appeals; yet he could see the incident as

another example of how idealism could warp the judgment even of scien

tists. Killian, looking back on the episode years later, absolved the Geneva

scientists and put the blame for the dispute on the Science Advisory Com

mittee and himself for not "making clear the evolving nature of science and

the inevitability of technical surprises" when the Hardtack data were pre

sented. "It was quite natural that new seismic data would become available

as underground tests proceeded, and it was quite natural that science would

respond to the new data with new solutions."37

At the time, however, some scientists did not fully appreciate that

the test-ban negotiations with the Russians involved political as well as

technical issues and that the two could not be separated. Ambassador

Wadsworth and others in the American delegation who met with the Rus

sians in Geneva when the Conference on the Discontinuance of Nuclear

Weapons Tests reconvened on October 31 soon became aware of that fact.

The informal discussions that had proved helpful in reaching agreement

with the Russians during the summer no longer seemed possible as Tsar-

apkin and the Soviet delegation took a legalistic, political approach to all

issues. The American delegates had come home from Geneva in August

believing that they had won a monumental victory in convincing the Rus

sians to acknowledge the need for on-site inspection of suspected nuclear

test sites. Now, by insisting that any member of the control commission

could veto a proposed inspection, the Russians revealed that their true

position was now what one historian has described as "self-inspection plus

the veto."38

BREAKING THE DISARMAMENT LINK

Faced with the inflexible stance of the Russians in the Geneva negotiations,

the Administration began to consider ways of modifying the United States'

position in order to improve chances of reaching an agreement with the

Soviet Union. Senator Albert Gore, a member of the Joint Committee, had

raised that possibility in a confidential memorandum to the President in

November 1958. Fearing that the United States was "negotiating toward an

unattainable goal," Gore urged Eisenhower to break the nuclear stalemate

by announcing an "unconditional and unilateral cessation of all nuclear

tests" in the atmosphere for three years and inviting other nations to join in

negotiating a permanent ban on atmospheric tests. The Administration gen

erally agreed that Gore's proposal conceded too much to the Russians, but

it thought Prime Minister Macmillan's plan more plausible. Macmillan pro

posed that the two nations should "drop our condition that an agreement to

stop nuclear tests should be subject to satisfactory progress towards real

disarmament." Dulles liked Macmillan's suggestion because he believed
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that such a move might prevent the Geneva talks from collapsing. When

McCone supported Dulles, Eisenhower wrote Macmillan that the United

States would drop the condition "which the Russians may use as a screen

to evade accepting responsibility for failure in the negotiations or to evade

facing up to the control problem." In making the decision on January 12,

Eisenhower expressed the hope that it would not be publicized, but Am

bassador Wadsworth announced the decision eight days later.39

It was perhaps surprising to some members of the Administration

that McCone acceded in this concession to the Russians. During his first

six months as chairman he had closely followed the hard line laid down by

Strauss. McCone, however, was motivated not so much by anticommunist

dogmatism, as Strauss had been, but rather by a determination to drive

hard bargains with the Russians in the interests of the United States. His

willingness to concede the disarmament link was but the first step in an

effort to reduce nuclear weapon policy into its constituent parts. Before

Macmillan's letter arrived, McCone was already exploring within the Com

mission the wisdom of initially concentrating the Geneva negotiations on

an atmospheric test ban while leaving high-altitude and underground test

ing for later resolution. Unlike Gore and others, McCone was interested not

so much in improving the chances for some kind of agreement, however

modest, but rather in sustaining the principle long held by the Commission

that control was the essential feature in any test-ban agreement and that

"only those tests which are detectable and identifiable are to be prohibited

by treaty." The Commissioners reasoned that atmospheric tests could be

banned at once because a capability of detecting all tests of this type al

ready existed. The Commission wanted to exclude high-altitude and under

ground tests from negotiation until a reliable detection system had been

designed and accepted by the Russians. Another argument for exclusion

was that only atmospheric tests contributed to radioactive fallout.40

THE ATMOSPHERIC TEST BAN

McCone continued to pursue his idea of concentrating Geneva negotiations

on atmospheric testing. Although he found both Dulles and Under Secre

tary Herter sympathetic to his aims, there were objections to the proposal.

Killian feared that it would leave the impression that the United States was

conceding that fallout from atmospheric tests was dangerous and that the

Commission was trying to find a loophole that would permit the laboratories

to undertake high-altitude and underground tests. In fact, it became clear

during these discussions that McCone proposed to begin a series of under

ground tests to develop more reliable data on detection capabilities. When

Killian objected that the Berkner panel had found ways of substantially

upgrading the Geneva system, McCone pointed out that the panel's sugges-
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tions were all theoretical; only extensive testing would show whether they

were practical. Despite McCone's personal appeal to Dulles, the State De

partment rejected the proposal. Herter wrote McCone that he appreciated

the chairman's concerns about an adequate detection system, but the de

partment had concluded that there was an overriding need "to maintain

pressure on the Soviet Union" on the key issues of the organization and

functioning of the international control commission. "So long as the Soviets

maintain their demands for a veto and for staffing of control posts in the

Soviet Union with their own nationals, no technical control system, what

ever its capabilities, could be effective."41

Over the next several weeks, however, new developments revived

an interest in McCone's proposal. Philip Farley reported that the proceed

ings in Geneva were deadlocked over the veto. The situation was so dis

couraging that the department was giving some thought to seeking a recess

in the conference and finding a fall-back position so that the Russians could

not blame the United States for ending the talks. McCone's proposal was

an obvious candidate for a new American strategy. The matter took on some

urgency when Prime Minister Macmillan announced plans to meet Khrush

chev in Moscow before coming to Washington. C. Douglas Dillon, Under

Secretary of State for economic affairs, told McCone on February 12 that

the department would keep the Geneva talks "on dead center" until Mac

millan returned from Moscow.42

TECHNICAL ASSESSMENTS

By mid-March the Berkner and Panofsky panels had completed their re

ports, which were promptly circulated as classified documents within the

Administration. The State Department released a summary of the Berkner

report containing all the essential information. From the Hardtack data the

panel concluded that the Geneva system for distinguishing nuclear explo

sions from earthquakes was less effective than had been estimated and that

there were about twice as many natural earthquakes equivalent to an un

derground explosion of a given yield than had earlier been estimated; these

discoveries meant that the number of earthquakes indistinguishable from

underground nuclear explosions by seismic means alone would substan

tially increase. With improved equipment and techniques, the panel thought

that the net of 180 seismic stations proposed in the Geneva system would

acquire the capability to detect nuclear explosions at even lower yields

without improvements. The Berkner panel stressed the very limited nature

of the data on which the study was based and the need to support a vigorous

research program in seismology. In a second report the panel described the

kinds of research that would be useful.43

Perhaps of greatest interest to the Administration was a third report
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from the Berkner panel on concealing an underground test by decoupling.

Albert L. Latter of the Rand Corporation prepared the study that was not

released as an unclassified document until late 1959. In a similar study the

Panofsky panel provided information on conducting tests in outer space,

detectable only by satellites, and concluded that no nation was likely to be

capable of using this method in the near future.44

A NEW STRATEGY FOR GENEVA

When Macmillan arrived in Washington in late March 1959, he reported

that Khrushchev considered the American and British proposal for an in

spection system nothing more than "a military espionage plan." Tsarapkin

had already complained at Geneva that Western proposals to upgrade the

Geneva system in order to overcome the deficiencies revealed by Hardtack

would make hundreds of seismic events subject to inspection in the Soviet

Union each year. In response, Macmillan had suggested a limited number

of on-site inspections, but he still wondered whether the Hardtack data had

not rendered the Geneva system impracticable. Killian, as he had on other

occasions, contended that the situation was not as bad as Macmillan be

lieved and that the Berkner panel had come up with effective technical

improvements. McCone was pleased that Eisenhower raised the question of

limiting negotiations to an atmospheric test ban, which could be effectively

policed, while underground testing continued in order to develop an effec

tive detection system in that medium. There was general agreement that

such a move would meet two of the original aims of the Geneva conference:

to stop fallout and to limit weapon development; but it would not meet the

third, to discourage weapon research by other countries. McCone noted that

the President was emphatic that the West not enter into any kind of test

ban that could not be reliably policed. After the meeting on March 22, he

wrote: "I feel that the AEC's position is now pretty well recognized as the

proper one by everyone concerned."45

With the Geneva talks resuming on April 13, 1959, the Administra

tion needed to establish its strategy quickly and preferably in consonance

with the British. The atmospheric test ban was a prime subject for discus

sion by the principals on March 26. Herter preferred to use it only as a fall

back position and then only after another recess. Killian thought that the

Berkner and Latter reports had introduced new complications and made an

atmospheric test ban alone look more like the right approach. In the end,

Herter, Killian, and McCone all agreed that the best course would be to

propose continuing negotiations toward ending all tests along with an ofiFer

to stop atmospheric tests as the first part of the package.46

Herter's prudent approach did not entirely satisfy the President, who

was determined to give "a note of hope" to the talks. "We cannot achieve
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this," Eisenhower cabled Macmillan, "merely by resuming interminable

wranglings over the veto and the composition of inspection teams." The

West should make clear, the President said, that important differences in

approach should not be a bar to putting into effect those indisputable ele

ments of a control system. He included a draft of a letter to Khrushchev

proposing an atmospheric test ban as the first step. A few days later the

President sent the same letter to Khrushchev.47

Ten days later Khrushchev rejected Eisenhower's proposal. A ban

on atmospheric tests alone would mislead the public because tests would

still continue at high altitudes and underground. Without mentioning the

veto, Khrushchev pointed to the number of inspections as the chief stum

bling block to agreement. He referred to his earlier discussions with Mac

millan of the feasibility of setting a limit on the number of inspections in

any one year. Thus, Khrushchev established the quota as the principal

issue in the next round of Geneva negotiations.48

THE QUOTA

Khrushchev's reply to Eisenhower opened the possibility that the Soviet

Union might yield on the veto if some agreement could be reached on a

quota of inspections to be permitted by each party in the course of a year.

The possibility of a Soviet concession was heartening, but it also had its

dangers, as McCone pointed out when he met on May 5, 1959, with the

President and the principals. McCone reminded the group that a quota

would compromise the long-held American position that any test ban had

to be verifiable by an effective detection system. In light of the Hardtack

data and the Latter report, only a ban on atmospheric tests as a first step

would be consistent with that policy. The tenor of the group, however, was

that some change was inevitable. The President volunteered that growing

public concern over the arms race and fear of continuing fallout, especially

from Soviet weapon tests, would eventually force the Administration to

abandon atmospheric testing unilaterally. His reference to fallout was no

doubt sparked by the announcement that the Joint Committee on Atomic

Energy was beginning that same day a series of open hearings on the sub

ject. As the principals' discussion continued, even McCone admitted that

public opinion would probably force the United States to give up atmo

spheric testing. Thus the objective, as the President put it, was to reach an

agreement with the Soviet Union that was more favorable to the United

States than a de facto unilateral ban without any Soviet commitment to an

inspection system. The crux of the matter then became the number of in

spections allowed annually under the quota.49

The Joint Committee hearings amply justified the principals' conclu

sion that fallout had become a controlling factor in test-ban policy. The four
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days of testimony, but even more the thousands of pages of technical docu

ments included in the printed record, showed clearly that the hazards of

fallout had international dimensions. Scientists testifying at the hearings

still considered strontium-90 and cesium-137 the greatest hazards of world

wide fallout (as distinguished from fallout near test sites). But several short

lived isotopes—such as strontium-89, iodine-131, barium-140, and zirco-

nium-95—were also cited as potentially hazardous. The rate of deposition

of strontium-90 had increased in spring 1959 in the northern hemisphere.

Likewise, the content of strontium-90 and cesium-137 in food had risen

since 1957, even more rapidly than the total fallout, suggesting that under

certain conditions strontium-90 was being taken up directly by humans

from food without going through the soil cycle. On the subject of biological

effects of radiation, evidence was presented suggesting that the rate of dose

might have some influence on the magnitude of genetic defects, but the

biological significance of low levels of radiation was still unknown. No

agreement was reached on whether or not there was a threshold of exposure

below which there were no somatic effects such as cancer and leukemia.50

The thorny question of the quota number was not easily resolved.

On June 17 the principals gave some consideration to specifying a percent

age of suspicious events as the criterion, but opinion quickly reverted to

the idea of a quota, particularly if each side had the right to choose which

events it wished to inspect. As Allen Dulles pointed out, the use of intel

ligence data would help to assure that the most important incidents were

inspected. Killian found the idea of "a quota with choice" promising and

felt confident that one hundred inspections annually under that system

would give a high probability of catching any violation, fifty inspections

would provide a questionable capability, and twenty-five would be unac

ceptable. McCone was inclined to agree, but the question of arriving at a

precise number remained. For that determination the principals turned to

an ad hoc committee of scientists under Robert Bacher.51

Events during the following three weeks did not clarify the quota

issue. On a trip to Geneva McCone found that the Soviet delegation had

succeeded in diverting the negotiations into petty details of the inspection

system. In informal meetings the Russians insisted that they would not

discuss quota numbers until agreement had been reached on the quota

system. When pressed, Tsarapkin had indicated that the Soviets would

accept a quota of no more than fifteen with no reference to technical capa

bility of the inspection system. Under such an agreement, McCone guessed

that public opinion would force the United States to accept an inadequate

number, something like twenty-five or less. Tsarapkin, according to Mc

Cone, had no intention of giving up the veto in any respect, derided the

conclusions of the Berkner panel, and was obviously pressing for a com

plete test ban. When the Bacher panel reported on July 9, the feasibility of

the quota became even more uncertain. Now even Killian concluded that
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the only safe policy for the United States was to accept an atmospheric

test ban alone while further research was pursued. The Administration

seemed to be reverting to the conservative position McCone first voiced in

early 1959.52

PRESSURES TO RESUME TESTING

As summer 1959 dragged on with no perceptible progress in the Geneva

talks, pressures began to build within the Administration for resumed test

ing. During the moratorium the Commission's laboratories had accumulated

various requirements for tests. They also needed to develop warheads for

new types of missiles, to proof-test new weapons entering the stockpile,

and to gather more information on weapon effects.53

Efforts by the Commission and the Department of Defense to obtain

the President's approval for the resumption of testing, if only underground,

received a setback when George B. Kistiakowsky replaced Killian as the

President's science adviser in July 1959. The new science adviser was

determined to take some fresh issues to the Geneva talks and to halt Mc-

Cone's efforts, as he saw them, to undermine the test ban. He did succeed

in the latter instance, when he arranged the appointment of a special panel

under James W. McRae, a vice-president of Western Electric, to examine

the need for weapon tests. The McRae panel promptly concluded that

tests were not necessary in the immediate future, except for one minor

category.54

In the meantime, both the Department of Defense and the Commis

sion had to live with the fact that the voluntary moratorium was denying

them the full potential of the nuclear stockpile. Just as worrisome to both

agencies was the possibility that by the end of the year the President might

once again extend the voluntary moratorium. In an insistent plea to McCone

that bordered on insubordination, Starbird urged the Commission to make

definite plans to resume testing soon after the first of the year and to con

vince the President to announce this decision promptly. With little effect

McCone complained to the President that continually extending the mora

torium would give the Soviet Union exactly what it wanted: an unpoliced

ban of all nuclear tests.55

Eisenhower, however, was not yet willing to make any public state

ment that would damage the chances of negotiating a test ban. When the

Geneva talks resumed on October 28 after the August recess, Ambassador

Wadsworth urged the Soviet delegates to participate in technical discus

sions of Hardtack data and the Latter report. American hopes rose when

the Russians finally agreed to discuss the data after ten months of delay. A

panel of outstanding scientists under the leadership of James Fisk went to

Geneva late in November. But it soon became apparent that the Soviet
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Union did not intend to discuss the issues. Instead the Soviet scientists,

obviously under strict political instructions, raised spurious technical ob

jections about the American data and, when the conference broke up in

December, impugned the integrity and competence of the American dele

gation. Outraged by the Soviets' behavior, Eisenhower directed the State

Department to publish Fisk's refutation of the Soviet charges and instructed

Wadsworth to admonish the Soviet delegation when the test-ban conference

reconvened in January.56

TEST-BAN STRATEGY FOR 1960

During Christmas week, 1959, McCone joined the principals for a trip to

Augusta, Georgia, to discuss test-ban policy with the President. The pri

mary purpose was to consider a response to the Soviet attack on the Fisk

working group, but both McCone and Gates hoped to persuade Eisenhower

not to extend the moratorium, which was due to expire in two days. Eisen

hower, as usual, was reluctant to issue a formal policy statement. He pre

ferred to wait until some inquiry made a statement necessary and then to

have it come from the State Department. After much discussion, however,

he approved a rather oblique statement, which the State Department re

leased later that day. In it the President deplored the actions of the Soviet

delegation at the Geneva technical conference, but he assured the world

that "we will resume negotiations in a continuing spirit of seeking to reach

a safeguarded agreement. In the meantime, the voluntary moratorium on

testing will expire on December 31." The United States was now free to

resume testing but would not do so without announcing its intention in

advance.57

The principals' major concern in January 1960 was the proposal by

Kistiakowsky and members of the President's Science Advisory Committee

to come up with a fresh approach for the Geneva talks. The heart of the

proposal was a new version of the old threshold idea. One idea considered

in summer 1959 was to allay the Russians' concerns over a large number

of inspections of seismic events by establishing a threshold in terms of

kiloton yield, below which no inspections would be required. The new idea

was to define the threshold in terms of seismic signal rather than yield.

This change, which Kistiakowsky enthusiastically endorsed, offered the

possibility of effective monitoring with about ten on-site inspections per

year. The principals thought that a threshold of 4.75 on the Richter scale

was reasonable, but the group recognized the possible need to adjust that

figure in light of American interests. Too high a threshold might remove the

justification for any seismic stations in the Soviet Union; too low a threshold

might impair weapon development in the United States. McCone was in-
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clined to accept the 4.75 threshold, but he wanted to explore its potential
impact on American testing. After considering the views of several depart
ments, the principals decided that the value of 4.75 was a reasonable

compromise.58
The new American position, which Ambassador Wadswortn pre

sented at the Geneva conference on February 11, I960, proposed a ban on
"all tests above ground up to the greatest heights to which effective controls
can now be agreed, all tests in the oceans, and all underground tests" above
the 4.75 threshold. The United States also proposed a joint research
program involving Soviet, British, and American scientists to improve
underground detection techniques so that the threshold could be lowered

in time.59 .
The Soviet response, which Tsarapkin presented in Geneva on

March 19, raised a number of problems, probably intentionally, for the
Americans. The Soviet Union agreed to all the terms in the American pro- 559
posal including the 4.75 threshold, but added one of its own: all three
powers would agree to forego all tests in all three media, including under
ground tests below the threshold, during a period of joint research. First,
an executive agreement on a moratorium going beyond the end of Eisen
hower's term as president on January 20, 1961, presented a legal difficulty;
its remedy appeared to be a formal treaty binding Eisenhower's successor,

but all the principals agreed that such a treaty could not be ratified. Sec
ond, and more serious, the length of the moratorium was a problem. Ihe
Americans believed that the joint research program on the seismic detec
tion system would take about five years, and the Soviet delegates now pri

vately acknowledged that fact. Could the United States forego testing for
that long a time? Could the nation resume testing if the joint research pro
gram led to no agreement with the Soviets on the detection system? Herter,
now Secretary of State, recognized the importance of all these concerns;

but he also reminded the principals that, in the face of growing opposition

to testing throughout the world, the United States had to come up with a
positive response. The British considered the Soviet proposal a significant

breakthrough, and their views could not be dismissed lightly.60
The Soviet proposal raised especially difficult problems for McCone

and the Commission. McCone immediately objected, as all the principals
must have expected, that the Soviet plan amounted to nothing more than a
comprehensive test ban without safeguards; the United States' position had
always been that it would not accept any test ban that could not be effec
tively policed. McCone also argued that, contrary to the Soviet contention,

it would be impossible to construct an adequate detection system without
some underground testing. Going one step further, he insisted that the
United States should not give up the option to conduct underground tests
in the interim. Two weeks earlier he had received a warning from Starbird
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that morale in the weapon laboratories was sagging while the question of
resuming testing hung in the air. On March 14, McCone had told Eisen

hower that the laboratories could do all the testing they needed under
ground. He had mentioned to the President that important development
work could be accomplished by using the experiments employed in safety
tests. Eisenhower had asked for a written proposal, which he said he would
probably approve, with the condition that "this experimentation does not
constitute nuclear testing in the sense of the Geneva discussions, and that
we do not regard it as nuclear testing."61

In a meeting with the principals on March 24, however, the Presi
dent was still determined to "probe in every way the sincerity and intent of
the Soviet declaration on disarmament." He thought some positive response
was preferable to standing pat on the United States' position of February 11;
for that purpose he intended to adopt the State Department's recommenda-

560 tion: The United States would agree at the time the treaty was signed to
simultaneous declarations by the three powers that they would refrain from
all nuclear tests not prohibited by the treaty for an agreed period while the
joint research program was in progress, while the control system was being
installed, and while there were no indications that the declarations were
being violated. The length of the moratorium would not be specified in the
statement, but the President said that he was thinking of one year or, if the
Russians insisted, possibly two. McCone vigorously objected on the usual
grounds. He proposed that the United States negotiate only on the basis of
the threshold proposal already made. If the Soviet Union rejected this offer,
McCone thought that the President should declare unilaterally that the
United States would not test in the atmosphere or where significant fallout
could occur but would reserve the right to test underground while proceed
ing to improve the seismic detection system. Eisenhower replied that he
sympathized with McCone's argument, but he did not see how the proposed
moratorium could harm the United States. When McCone continued to
press the issue, the President informed him in a sharp tone that the State
Department's position would be adopted.62

The following week McCone poured out his frustration in a conver
sation with Lewis Strauss. He said he was getting the kind of treatment that
Strauss had received in 1958 and he was "pretty damned sore about it."
McCone was particularly annoyed because he believed that the State De
partment was misrepresenting the Soviet proposal to the Joint Committee

and was attempting to build support for the counterproposal through leaks
to newspaper columnists. He was disgusted with the scientists, particularly

Bethe, who did not seem able to separate political opinion from scientific
fact. Eisenhower, McCone admitted, might want to give priority to political
factors until the next presidential election, and in that case his usefulness
to the Administration might be ended. Strauss urged McCone not to think
of resigning because he was a valuable "balance wheel" in the debate.63
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FADING HOPES FOR A TEST BAN

McCone's worst fears failed to materialize, not because the President
changed his policy, but because continued disagreement at the Geneva
conference pushed hopes for a treaty, even of the limited scope proposed
in March 1960, far into the future. Both sides stopped short of any action
that would result in a final collapse of negotiations. The Soviet Union re
jected the new position of the United States but continued to discuss the
proposed joint research program, while a technical panel under Panofsky
developed detailed plans. Then the U-2 spy plane incident and abrupt
cancellation of the Paris summit conference in May momentarily threatened
the future of the negotiations. Once both sides declared their intention to

continue, the negotiations resumed at the usual tortuous pace as the Ameri
cans tried to iron out countless difficulties in formulating a joint seismic

research program that would be politically and technically acceptable to bbl
both sides. The most serious obstacle was specifying the nuclear device
that would be used in an underground experiment. The United States first
proposed a "black box," a nuclear device so packaged that no weapon test

data could be derived from it. When the Soviet Union rejected this idea,
the Americans then considered using obsolete nuclear weapons such as the
Hiroshima gun-type weapon, but this suggestion led to endless complica
tions; most important, Congress for political reasons could not in an elec
tion year vote to give the Russians and British access to weapon information

unless the other nations were willing to reciprocate, and the Soviet Union

was not willing to do that.64
As the presidential election approached and Eisenhower s term drew

toward its close, the ardent pursuit of a nuclear test ban gradually faded.
Agreement with the Soviet Union still seemed as far away as it had in
August 1958, when Eisenhower announced the moratorium and his deter
mination to find a solution to the arms race. Now, in autumn 1960, it was
clear that any agreement was at least years away, the responsibility of an
other president. And, wise to the workings of government, Eisenhower in

tended to leave that terrible problem to his successor.



CHAPTER 21

THE GREAT

DEBATE

On the evening of January 17, 1961, three days before his second term
ended, Dwight D. Eisenhower sat before a bevy of microphones and tele
vision cameras in the Oval Office for the last time as President to address
the American people. It was eight years and one day since the President
had met with the Atomic Energy Commissioners in that same room to hear
a briefing on plans for enlarging the nuclear arsenal and then to learn about
the loss of the Wheeler document. Since that day Eisenhower had been
deeply immersed in the frightening issues posed by the bomb, and these
issues were still very much on his mind in the closing days of his presidency.

As if to stress the serious import of his message, Eisenhower spoke
slowly and deliberately as he struggled to make the words come out right.
He spoke of "America's adventure in free government," of his efforts to
keep the peace and "to enhance liberty, dignity and integrity among people
and among nations. To strive for less would be unworthy of a free and
religious people." But progress toward that goal had been threatened "by
the conflict now engulfing the world." "We face," the President said, "a
hostile ideology—global in scope, atheistic in character, ruthless in pur
pose, and insidious in method."1

To many in his electronic audience Eisenhower's words sounded like
the cliches that he had repeated with little apparent effect in the recent
presidential campaign, but the chief executive was clearly attempting in
his farewell address to place squarely before the American people the mo
mentous issues that would face the nation in the years ahead. Keeping the

peace would continue to require a strong military establishment and an
armaments industry unprecedented in America's peacetime history. Vital

as these new developments were, they held grave implications for the fu
ture. The President warned,
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In the councils of government, we must guard against the acquisi

tion of unwarranted influence, whether sought or unsought, by the

military-industrial complex. . . . Only an alert knowledgeable citi

zenry can compel the proper meshing of the huge industrial and

military machinery of defense with our peaceful methods and goals,

so that security and liberty may prosper together.

Of equal import for the future was what the President called the "techno

logical revolution." Task forces of scientists, he noted, had replaced the

solitary inventor in the nation's industrial and university laboratories.

Partly because of the huge costs involved, a government contract

becomes virtually a substitute for intellectual curiosity. ... In

holding scientific research and discovery in respect, as we should,

we must also be alert to the equal and opposite danger that public

policy could itself become the captive of a scientific-technological

elite.

Eisenhower could not end his address without one last reference to

the continuing imperative of disarmament.

Because this need is so sharp and apparent I confess that I lay down

my official responsibilities in this field with a definite sense of dis

appointment. ... As one who knows that another war could utterly

destroy this civilization which has been so slowly and painfully built

over thousands of years—I wish I could say tonight that a lasting

peace is in sight.

All he could offer was that war had been avoided.

Between the fall elections and January's inauguration, the nation's

oldest President and its youngest President-elect met twice: on December 6

and January 19. Some discussion focused on administrative details and

emergency procedures in case of a nuclear attack, but Eisenhower did not

neglect the great issues of consequence that had plagued him for eight

years. He spoke at length about the dangers of nuclear war and his hopes

that the moratorium on testing would lead eventually to disarmament, both

nuclear and conventional. Eisenhower also warned Kennedy of the poten

tially dangerous effect that partisan politics could have on national policy.

Perhaps recalling events of eight years earlier, the President harshly criti

cized the Joint Committee on Atomic Energy and what he saw as its perni

cious influence in both domestic and international affairs. He hoped that

Kennedy, with the support of a Democratic Congress, could propose legis

lation abolishing the committee.2

Hovering over all the President's hopes and fears, however, was the

dark shadow of the hydrogen bomb. He had first learned of its terrifying

power at the secret briefing at the Augusta golf club a month before his first
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inauguration. The awesome results of the Bravo shot in 1954 had revealed

the deadly terror posed by its potential radiation effects. Years of frustrating

debate within his own Administration, dozens of proposals and counterpro

posals to the leaders of the Soviet Union, and his own personal appeals to

the United Nations had merely postponed the cataclysm but had not dis
persed the threatening cloud.

By 1960 Eisenhower's public statements had lost much of their ear

lier drive and focus. Like his farewell address, his speeches seemed to

dissolve into a loose collection of platitudes. Inept as they often sounded,

however, Eisenhower's words reflected the central role he had played in

defining the place of the peaceful and military atom in American life. Un

like many politicians, he tended to look beyond the petty opportunities for

advantage to the larger issues of war and peace. In fact, his proclivity for

addressing such massive and intractable problems suggested a naivete that

hardened veterans of the political arena had learned to avoid. But Eisen

hower seemed to sense that it was important to discuss these overriding

issues of life and death, however unmanageable they appeared to be in

their full dimensions, and to confront them in the simple and sometimes
simplistic terms that the public could understand.

Likewise, the President's penchant for casting nuclear issues in

moral terms again suggested naivete at best or cynical manipulation of the

public at worst. The truth, however, was that the development and control

of nuclear technology did involve moral issues of great consequence, and

Eisenhower was consciously trying to keep that truth before the eyes of
the public.

In 1953 the military aspects of nuclear technology were not subjects

for discussion even within the President's Cabinet, much less in the general

public. Forcibly struck by top secret reports on the hydrogen bomb, Eisen

hower had endorsed Operation Candor to give the American people a better

understanding of the dangers of nuclear warfare. In the face of strong op

position from members of his Administration, the President continued to

pursue that goal for almost a year, until he brought the issue squarely

before the people of the United States and the world in his Atoms-for-Peace
speech at the United Nations.

The United Nations speech in December 1953 gave new impetus to

the effort already in motion to amend the Atomic Energy Act of 1946 in

order to give private industry a role in developing nuclear technology and

to encourage international cooperation in promoting Atoms for Peace. The

debate over the new legislation, given added publicity by the Dixon-Yates

fiasco, which itself resulted from a presidential decision, brought both the

Atomic Energy Commission and nuclear issues into the political arena.

During these same months in spring 1954 the transcript of the Oppenhei-

mer security hearings, the result of another Eisenhower decision, became
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a public document and revealed more about the inner workings of the

atomic energy establishment than Candor ever could have.

The Administration's attempts during the next two years to move the

development of nuclear power technology from the government to the pri

vate sector, to establish the International Atomic Energy Agency, to sup

port EURATOM, and to produce more efficient nuclear weapons through

an accelerated program of atmospheric testing not only created political

issues that brought nuclear weapons for the first time into a presidential

campaign in 1956 but also generated anxieties that seemed to strike at the

heart of human existence itself. Only a relatively few Americans could

appreciate the economic and political arguments raised by the public-

versus-private power fight that the debate over nuclear power revived, but

parents everywhere in the nation, if exposed to the facts, could ultimately

see the potential threat of radioactive fallout to the health of their children.

Thus, by 1957, the place of nuclear energy in American life, an 565

issue that for almost a decade had been confined to the secret councils of

the federal government, had become the subject of a significant public

debate. Moreover, the enormity of the potential destructive capability of

thermonuclear weapons had given that debate moral dimensions that few

Americans could ignore. Did the threat posed by "a hostile ideology—

global in scope, atheistic in character, ruthless in purpose, and insidious

in method," in the President's words, justify the immediate hazards of at

mospheric testing and the ultimate risk of global nuclear war?

Probably no American leader at the time wrestled harder with that

dilemma than did Eisenhower. It fired his determination to find a way out

of the nuclear nightmare by turning the genius of the world's scientists to

the arts of peace. Nuclear disarmament became a cardinal objective of his

Administration, and the failure to achieve it drove the President in 1958 to

impose an unpoliced, unilateral moratorium on United States testing of

nuclear weapons.

Underlying the rising public debate during the Eisenhower years

was another moral concern deeply buried in the psyches of many who had

brought the world into the nuclear age at Hiroshima in 1945 and at Enew-

etak in 1954: to expatiate that sense of personal guilt by finding in nuclear

technology some redeeming values for the human race. Eisenhower, who

himself did not share that sense of guilt, gave renewed hope to those who

did when he launched the Atoms-for-Peace program. The search for re

deeming values, as much as the desire to demonstrate the superiority of the

American system over Soviet communism, explained the fervor with which

the Atomic Energy Commission and its scientists and engineers pursued

the shining dreams of Atoms for Peace.

Thus, by the time the President gave his farewell address on January

17, 1961, he had both consciously and inadvertently built up the founda-
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tions for the Great Nuclear Debate that would persist in the public arena

for the next two decades and beyond. As the years passed, it would become
a classic public debate in American history, of comparable historical im
portance to the debates over the ratification of the Constitution, the sepa

ration of church and state, the abolition of slavery, the free coinage of

silver, the prohibition of alcohol, and the guarantee of civil rights. And

while the Great Nuclear Debate continued, an anxious world awaited its
outcome.
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Appendix 1

Personnel

United States Atomic Energy Commission

Name

Dean, chairman July 11,1950 - June 30,1953
4

^rdon De,
Henry DeWolf Smyth May 30,1949 - Sept. 30,1954

Thomas E. Murray May 9,1950 - June 30, 1957

Thomas Keith Glennan Oct. 2,1950 - Nov. 1,1952

Eugene M. Zuckert Feb. 25,1952 - June 30,1954

Lewis L. Strauss, chairman July 2,1953 - June 30,1958

Joseph Campbell July 27,1953 - Nov. 30,1954

Willard F. Libby Oct. 5,1954 - June 30,1959

John Von Neumann Mar. 15,1955 - Feb. 8,1957*

Harold S. Vance Oct. 31,1955 - Aug. 31,1959*

John S.Graham Sept. 12,1957 - June 30,1962

John F. Floberg Oct. 1,1957 - June 23,1960

John A. McCone, chairman July 14,1958 - Jan. 20,1961

John H. Williams Aug. 13,1959 - June 30,1960

Robert E. Wilson Mar. 22,1960 - Jan. 31,1964

Loren K.Olson June 23,1960 - June 30,1962

*Date deceased in office
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Joint Committee on Atomic Energy

83rd Congress, 1953-1954

W. Sterling Cole, chairman

Bourke B. Hickenlooper, vice-chainnan

Senator

Senator

Senator

Senator

Senator

Senator

Senator

Senator

Senator

Representative

Representative

Representative

Representative

Representative

Representative

Representative

Representative

Representative

Executive Directors

Bourke B. Hickenlooper (R)

Eugene D. Millikin (R)

William F. Knowland (R)

John W. Bricker (R)

Guy R. Cordon (R)

Richard B. Russell (D)

Edwin C. Johnson (D)

Clinton P. Anderson (D)

John O. Pastore (D)

W. Sterling Cole (R)

Carl Hinshaw (R)

James E. Van Zandt (R)

James T. Patterson (R)

Thomas A. Jenkins (R)

Carl T. Durham (D)

Chet Holifield (D)

Melvin Price (D)

Paul J. Kilday (D)

William L. Bordon

Corbin C. Allardice

Iowa

Colorado

California

Ohio

Oregon

Georgia

Colorado

New Mexico

Rhode Island

New York

California

Pennsylvania

Connecticut

Ohio

North Carolina

California

Illinois

Texas

84th Congress, 1955-1956

Clinton P. Anderson, chairman

Carl T. Durham, vice-chairman

Senator Clinton P. Anderson (D) New Mexico

Senator Richard B. Russell (D) Georgia

Senator John O. Pastore (D) Rhode Island

Senator Albert Gore (D) Tennessee

Senator Henry M. Jackson (D) Washington

Senator Bourke B. Hickenlooper (R) Iowa

Senator Eugene D. Millikin (R) Colorado

Senator William F. Knowland (R) California

Senator John W. Bricker (R) Ohio

Representative Carl T. Durham (D) North Carolina

Representative Chet Holifield (D) California

Representative Melvin Price (D) Illinois

Representative Paul J. Kilday (D) Texas

Representative John J. Dempsey (D) New Mexico

Representative W. Sterling Cole (R) New York



84th Congress, 1955-1956 (continued)

Representative Carl Hinshaw (R) California

Representative James E. Van Zandt (R) Pennsylvania

Representative James T. Patterson (R) Connecticut

Executive Director Corbin C. Allardice

James T. Ramey

Senator

Senator

Senator

Senator

Senator

Senator

Senator

Senator

Senator

Representative

Representative

Representative

Representative

Representative

Representative

Representative

Representative

Representative

Executive Director

85th Congress, 1957-1958

Carl T. Durham, chairman

Clinton P. Anderson, vice-chairman

Clinton P. Anderson (D) New Mexico

Richard B. Russell (D) Georgia

John O. Pastore (D) Rhode Island

Albert Gore (D) Tennessee

Henry M. Jackson (D) Washington

Bourke B. Hickenlooper (R) Iowa

William F. Knowland (R) California

John W. Bricker (R) Ohio

Henry C. Dworshak (R) Idaho

Carl T. Durham (D) North Carolina

Chet Holifield (D) California

Melvin Price (D) Illinois

Paul J. Kilday (D) Texas

John J. Dempseya (D) New Mexico

W. Sterling Coleb (R) New York

James E. Van Zandt (R) Pennsylvania

James T. Patterson (D) Connecticut

Thomas A. Jenkins (R) Ohio

James T. Ramey

"Wayne Aspinall was appointed March 17, 1958, to fill vacancy created by death of John

J. Dempsey on March 11, 1958.

bCraig Hosmer was appointed January 15, 1958, to fill the vacancy created by resignation
of Sterling Cole on December 1, 1957, to become director general of the IAEA.
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Senator

Senator

Senator

86th Congress, 1959-1960

Clinton P. Anderson, chairman

Carl T. Durham, vice-chairman

Clinton P. Anderson (D)

Richard B. Russell (D)

John O. Pastore (D)

New Mexico

Georgia

Rhode Island



86th Congress, 1959-1960 (continued)
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Senator

Senator

Senator

Senator

Senator

Senator

Representative

Representative

Representative

Representative

Representative

Representative

Representative

Representative

Representative

Executive Director

Albert Gore (D)

Henry M. Jackson (D)

Bourke B. Hickenlooper (R)

Henry C. Dworshak (R)

George D. Aiken (R)

Wallace F. Bennett (R)

Carl T. Durham (D)

Chet Holifield (D)

Melvin Price (D)

Wayne N. Aspinall (D)

Albert Thomas (D)

James E. Van Zandt (R)

Craig Hosmer (R)

William H. Bates (R)

Jack Westland (R)

James T. Ramey

Tennessee

Washington

Iowa

Idaho

Vermont

Utah

North Carolina

California

Illinois

Colorado

Texas

Pennsylvania

California

Massachusetts

Washington



General Advisory Committee

Isidor I. Rabi

chairman, 1952-1956

Oliver E. Buckley

Willard F. Libby

Eger V. Murphree

Walter G. Whitman

John von Neumann

James B. Fisk

John C. Warner

Eugene P. Wigner

Edwin M. McMillen

Jesse W. Beams

Warren C. Johnson

chairman, 1956-1959

T. Keith Glennan

Edward Teller

Robert E. Wilson

Kenneth S. Pitzer

chairman, 1960-1961

James W. McRae

Manson Benedict

Militarj

Robert LeBaron

Herbert B. Loper

Dec. 12,1946- Aug.

Aug. 2, 1948 - Aug.

Aug. 7, 1950 - Sept.

May 26,1960-Aug.

Aug. 7, 1950 - Aug.

Apr. 4, 1957 - Aug.

Aug. 7, 1950 - Aug.

Feb. 27,1952 - Aug.

Sept. 22,1952- Aug.

Sept. 22,1952 - Aug.

Sept. 22,1952- Nov.

Dec. 3, 1959 - Aug.

Oct. 23, 1954 - Oct.

Oct. 23,1954- Aug.

Oct. 23,1954- Aug.

Oct. 26,1956- Sept.

Oct. 26,1956 - July

Oct. 26,1956- Mar.

Oct. 27,1958- Aug.

Oct. 29,1958 - Feb.

Oct. 29,1958 - Aug.

' Liaison Committee

Chairmen

I, 1956

1, 1954

30,1954

1, 1962

1, 1956

1, 1964

1, 1956

1, 1954

1, 1958

1, 1964

19,1956

1, 1962

7, 1958

1, 1960

1, 1960

12,1958

9, 1958

22,1960

1, 1964

2, 1960

1, 1962

Oct. 1, 1949-Aug. 1, 1954

Aug. 2, 1954-July 14,1961

Army Members

Brig. Gen. Harry McK. Roper Aug. 21,1952 - Aug. 26,1955

Colonel Kenner F. Hertford Nov. 1,1952-Oct. 5,1954

Brig. Gen. John P. Daley Oct. 5, 1954 -Oct. 1, 1958

Brig. Gen. Thomas M. Watlington Aug. 26,1955 - Dec. 29,1955

Major Gen. John S. Upham Dec. 29,1955 - July 13,1956

Major Gen. John E. Theimer July 13,1956-Sept. 15,1956

Brig. Gen. Dwight E. Beach Sept. 15,1956-July 1, 1959

Major Gen. William W. Dick Oct. 1, 1958 - July 11,1960

Brig. Gen. John T. Snodgrass July 1, 1959-July 18,1961

Colonel Walter T. Kerwin, Jr. July 11,1960-Sept. 1, 1960

Brig. Gen. David C. Lewis Sept. 1, 1960 -July 9, 1962

Navy Members
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Captain James S. Russell Apr. 18,1952-Apr. 5,1954

Rear Adm. George C. Wright Nov. 18,1952 - Sept. 26,1955



Military Liaison Committee (continued)

Captain Paul H. Ramsey Apr. 5, 1954 - Dec. 13,1955

Rear Adm. Courtney Shands Sept. 26,1955 - Dec. 27,1956

Rear Adm. David L. McDonald Dec. 13,1955-Oct. 24,1957

Captain James H. Flatley, Jr. Oct. 24,1957-Mar. 25,1958

Rear Adm. G. Serpell Patrick May 10,1957 - Mar. 17,1958

Captain Joseph A. Jaap Mar. 17,1958 - Sept. 23,1958

Captain Joseph D. Black Mar. 25,1958 - Nov. 25,1958

Captain Frederick L. Ashworth Sept. 23,1958 - July 2, 1959

Rear Adm. William E. Ellis Nov. 25,1958 - Dec. 28,1959

Captain Harold G. Brown July 2, 1959 - Sept. 21,1959

Captain John N. Shafer Sept. 21,1959 - Feb. 8, 1961

Rear Adm. C.S. Cooper Dec. 28,1959-Apr. 26,1960

Rear Adm. Frank A. Brandley Apr. 26,1960-Apr. 16,1962

Air Force Members

Major Gen. H.G. Bunker Oct. 3, 1951 -Oct. 29,1954

574 Major Gen. J.E. Briggs Mar. 5, 1952 - May 2, 1954

Major Gen. H.B. Thatcher May 3, 1954 - Sept. 24,1956

Brig. Gen. Richard T. Coiner, Jr. Oct. 29,1954-Aug. 1, 1958

Major Gen. John S. Mills Sept. 24,1956 - July 3, 1958

Major Gen. Leland S. Stranathan July 3, 1958 - May 29,1959

Major Gen. Charles H. Anderson Aug. 1, 1958 -May 15,1960

Major Gen. Marvin C. Demler May 29,1959-Nov. 23,1959

Brig. Gen. Paul T. Preuss Nov. 23,1959 - Mar. 28,1960

Brig. Gen. Ralph L. Wassell Mar. 28,1960-Nov. 1, 1962

Major Gen. Bruce K. Holloway May 15,1960-Oct. 10,1961

Laboratory Directors

United States Atomic Energy Commission, 1953-1960

Ames Laboratory

Frank H. Spedding 1948 -1968

Argonne National Laboratory

Walter H. Zinn 1946-1956

Norman Hilberry 1957-1961

Brookhaven National Laboratory

Leland J. Haworth 1948-1961

Los Alamos Scientific Laboratory

Norris E. Bradbury 1945-1970

Oak Ridge National Laboratory

Clarence E. Larson 1950-1955

Alvin M. Weinberg 1955-1974

Radiation Laboratory-Berkeley

Ernest O. Lawrence 1936-1958

Edwin M. McMillan 1958-1973



Sandia Laboratory"

Donald A. Quarles 1952-1953

James W. McRae 1953-1958

Julius P. Molnar 1958-1959

Siegmund P. Schwartz 1960-1965

Livermore Laboratory

Herbert F. York 1952-1958

Edward Teller 1958-1960

aThe actual title was president, not director.
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Appendix 2

AEC Ten-Year Summary of Financial Data

(in millions of dollars)

1952 1953 1954

Cost of Operations*

Procurement of Raw Materials

Production of Nuclear Materials

Weapons Development and

Fabrication

Development of Nuclear

Reactors

Civilian

Military

Other

Physical Research

Controlled Thermonuclear

High Energy Physics

Other

Biology and Medicine Research

Community Operations — Net

Administrative Expenses

Other Expenses and Income Net

Plant Construction and Equipment

Costs Incurred During the Year

Total AEC Assets Excluding

Inventories of Certain Products

at June 30

Plant Investments at June 30

(Gross)

Production Plants

Research & Development

Facilities

Other

Plant Construction in Progress

at June 30

684.1

72.5

205.7

229.2

64.4

3,496.8

1,327.3

338.8

467.7

904.7

82.2

318.3

257.5

104.1

1,039.1

142.8

409.7

250.0

99.3

4,692.6 8,014.5

4,579.1

2,118.1

548.0

483.4

5,705.3

2,957.8

616.5

515.9

1,363.0 1,429.6 1,615.1

Funds Appropriated — Net

Operations

Plant Acquisition and

Construction

1,605.8 4,136.5

808.9

3,327.5

1,042.5

886.5

156.0

1955

1,289.5

193.6

588.4

258.7

114.6

1.6

39.5

23.3

34.7

0.2

5.9

28.6

24.5

16.4

31.4

5.3

1,082.2

6.4

53.2

44.5

41.8

0.8

8.6

32.4

26.3

15.2

35.5

23.8

1,125.6

16.2

42.0

41.1

43.6

1.7

7.8

34.1

27.0

11.8

34.7

20.2

1,215.1

21.4

53.0

40.2

48.2

4.7

8.6

34.9

28.9

10.3

34.0

12.8

842.5

6,487.4

4,645.8

707.1

505.5

629.0

1,209.9

1,099.0

110.9

"Includes depreciation.



1956

280.8

1957 1958 1959 1960

337.2

168.9

33.5

97.0

38.4

56.5

255.7

42.0

158.4

55.3

69.6

433.5 492.0 505.5

1961

1,608.0

278.9

731.0

1 ,918.2

397.8

762.8

2,288.6

596.4

750.2

2,496.6

700.0

713.2

2,619.1

716.5

731.3

2,615^8

636.8

732.5

515.5

306.2

52.5

173.1

80.6

87.7

355.6

78.3

180.3

97.0

112.3

399.2

100.1

186.7

112.4

132.8

437.3

102.3

201.2

133.8

154.1

7.0

12.0

37.5

29.8

9.0

38.2

14.9

11.1

17.6

40.9

33.1

8.9

38.5

14.6

19.0

19.1

49.6

36.0

11.2

46.4

21.0

27.7

27.5

57.1

42.8

9.9

50.1

20.7

32.1

32.3

68.4

48.9

7.1

51.2

26.6

30.1

47.5

76.5

53.9

4.5

57.4

23.8
577

301.7

6,713.1

5,212.8

753.5

499.8

247.0

317.0

7,368.3 7,397.9

6,907.9

5,392.5

792.6

411.6

311.2

289.7

7,652.8

7,110.8

5.494.4

299.0

7,764.8

7,292.8

5,552.7

331.5

7,689.4

7,344.8

5,458.2

432.7

7,802.4

7,664.8

5,453.6

937.7

407.5

271.2

1,124.5

365.8

249.8

1,271.3

288.6

326.7

1,435.0

313.4

462.8

1,898.7 2,649.6 2,666.7

(312.2)b 158.3 108.5 249.9 210.5

"Includes transfer to operations of $571 million appropriated in prior years as plant

and equipment funds.

Source: U.S. Atomic Energy Commission, "Financial Report for 1961," Appendix 16
in Major Activities in the Atomic Energy Programs, January-December 1961

(Washington: GPO, 1962).



Appendix 3

AEC Ten-Year Summary of Employment

1952 1953 1954 1955 1956

Employment at June 30 149,443 148,846 142,021 112,618 110,197

AEC Employees 6,734 6,941 6,195 6,076 6,637

Operating Contractor Employees 58,101 71,775 73,312 82,936 90,238
Construction Contractor

Employees 84,608 70,130 62,514 23,606 13,322

. 1957 1958 1959 1960 1961

Employment at June 30 119,455 121,059 121,928 122,718 122,989

AEC Employees 6,910 7,107 6,855 6,907 6,846

578 Operating Contractor Employees 98,176 103,290 105,195 104,612 103,313
Construction Contractor

Employees 14,369 10,662 9,878 11,199 12,830

Source: U.S. Atomic Energy Commission, "Financial Report for 1961," Appendix 16
in Major Activities in the Atomic Energy Programs, January-December 1961
(Washington: GPO, 1962).



Appendix 4

Announced U.S. Nuclear Tests, 1953-1958

Event

Operation

Upshot-Knothole

Operation Castle

Operation Teapot

Dates Location

3/53-6/53 Nevada Test

Site

2/54-5/54 Bikini

2/55-5/55 Nevada Test

Site

5/14/55 Pacific

11/55-1/56 Nevada Test

Site

5/56-7/56 Enewetak/

Bikini

4/24/57 Bombing

Range

Operation Plumbbob 5/57-2/58 Nevada Test
Site

Operation Wigwam

Project 56

Operation Redwing

Project 57

12/57 Nevada Test

Site

3/14/58 Nevada Test

Site

Operation Hardtack I 4/58-8/58 Pacific

Project 58

Project 58 A

Operation Argus 8/58-9/58 South Atlantic

Operation Hardtack II 9/58-10/58 Nevada Test
Site

Number

of Shots Purpose

11 Weapon Related

6 Weapon Related

14 Weapon Effects/

Weapon Related

1 Weapon Effects

4 Safety Experiments

17 Weapon Related

1 Safety Experiment

30 Weapon Related/

Weapon Effects/

Safety Experiments

2 Safety Experiments

1 Safety Experiments

35 Weapon Related/

Weapon Effects

3 Weapon Effects

37 Safety Experiment/

Weapon Related
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Source: U.S. Department of Energy, Office of Public Affairs, Announced United States
Nuclear Tests. July 1945 through December 1983 (Las Vegas: Nevada Operations Office,

1984).



Appendix 5

Procurement of Uranium Concentrates (U3O8)

580

Fiscal Year

(Total Tons

FY53

(2,900)

FY54

(4,690)

FY55

(5,940)

FY56

(10,440)

FY57

(16,160)

FY58

(26,375)

FY59

(33,325)

FY60

(34,580)

0

1 F

1

r

m

22.

68.

5

5

- 1

-2

,450

690

,550

r~

2,140
830

2,970

1

4,200

1,590
4,650

1

W//A

111!!

- 7,580

- 3,370
- 5,210

Domestic

Canada

Overseas

1

10,245

9,475

6,655

1

5

1

1 0 1«

Tons

lilii

1

i 20

»(Thousands)

25

iii

15,160

13,505

4,660

•3-

1

30

16,565

13,445

4,570

J
?5

Source: U.S. Atomic Energy Commission, Major Activities in the Atomic Energy
Programs, January-December 1961 (Washington: GPO, 1962).



Appendix 6

Agreements for Cooperation in the

Civil and Military Uses of Atomic Energy

Coun

tries

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Agree

ments

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Country

Argentina

Australia9

Austria

Belgium3

Brazil

Canada2

China, Republic of

Costa Rica

Cuba

Denmark

Dominican Republic

Ecuador

France

Germany, Fed. Republic of

West Berlin, City

Greece

Guatemala

Indonesia

Iran

Ireland

Israel

Italy

Japan

Korea, Republic of

Netherlands*

Nicaragua

Norway

Philippines

Portugal

South Africa

Spain

Sweden

Switzerland

Switzerland8

Thailand

Turkey

United Kingdom9

Venezuela

Viet-Nam

Scope

Research1"
Research & Power

Research

Research & Powerb
Research1"
Research & Powerb
Research1"
Research

Research

Research1"
Research

Research

Research & Power1"
Research & Powerb
Research

Research6
Research

Research

Research

Research1"
Research

Research & Power"

Research & Power

Research1"
Research & Powerb
Research

Research & Power

Research1"
Research1"
Research & Power

Research & Power

Research1"
Research

Power1"
Research15
Research6
Research & Power1"
Research & Power

Research

Effective

Date

07-29-55

05-28-57

01-25-60

07-21-55

08-03-55

07-21-55

07-18-55

02-08-61

10-10-57

07-25-55

12-21-56

02-06-58

11-20-56

08-07-57

08-01-57

08-04-55

04-22-57

09-21-60

04-27-59

07-09-58

07-12-55

04-15-58

12-05-58

02-03-56

08-08-57

03-07-58

06-10-57

07-27-55

07-21-55

08-22-57

02-12-58

01-18-56

07-18-55

01-29-57

03-13-56

06-10-55

07-21-55

02-09-60

07-01-59

Termina

tion Date

07-28-62

05-27-67

01-24-70

07-31-65

08-02-62

07-13-80

07-17-62

02-07-66

10-09-62

09-07-68

12-20-61

02-05-63

11-19-66

08-06-67

07-31-62

08-03-62

04-21-62

09-20-65

04-26-64

07-08-63

07-11-62

04-14-78

12-04-68

02-02-66

08-07-67

03-06-63

06-09-67

07-26-63

07-20-62

08-21-67

02-11-68

06-01-68

07-17-65

01-28-67

03-12-63

06-09-65

07-20-65

02-08-70

06-30-64

Mutual Defence Purposes Agreements'

1. NATO' Mar. 29, 1956

Aug. 14, 1957

July 27, 1959

July 20, 1959

Oct. 9, 1961

July 27, 1959

Aug. 11, 1959

May 24, 1961

July 27, 1959

July 27, 1959

Aug. 4, 1958

(Amendment to U.K. Agreement)' July 20, 1959

"Classified Agreements.

"Denotes Agreement has been amended.

2. Australia8

3. Canada*

4. France

5. France"

6. Germany, Fed. Rep.

7. Greece"

8. Italy"

9. Netherlands"

10. Turkey"

11. United Kingdom'

Special Agreements'

1. European Atomic Energy

Community (EURATOM). . .

Joint Nuclear Program . . .

February 18, 1959.

2. European Atomic Energy

Community (EURATOM). . .

Additional Agreement. . .

July 25, 1960.

3. International Atomic Energy

Agency (IAEA). . . Supply

of Materials, etc. ...

August 7, 1959.

'Only the effective date shown for

these agreements.

In effect: 25 research and 14 power agreements with 37 countries and West Berlin. 11 mutual defense purposes

agreements, and 3 special agreements (IAEA and EURATOM). 5 other agreements had been signed. Of these,

there were no plans for ratification for Cuba, Iraq, Peru and Panama. Brazil anticipated ratification.

Source: U.S. AEC, Major Activities in Atomic Energy Programs, Jan. -Dec. 1961 (Washington: GPO. 1962).
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AEC Operations Offices

(with the area offices supervised by each)
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San FranciscoVSaltLakeCity

Oak Ridge
f

Savannah RiverSandia* South Albuquerque

Operations Office

Area Office

Albuquerque Operations Office

Buffalo Area Office

Burlington Area Office

Dayton Area Office

Los Alamos Area Office

Rocky Flats Area Office

Sandia Area Office

South Albuquerque Area Office

Chicago Operations Office

Hartford Area Office

Lockland Area Office

Pittsburgh Area Office

Grand Junction Operations Office

Denver Area Office

Salt Lake City Area Office

Hanford Operations Office

Idaho Operations Office

New York Operations Office

Brookhaven Area Office

Oak Ridge Operations Office

Fernald Area Office

New Brunswick Area Office

Paducah Area Office

Portsmouth Area Office

St. Louis Area Office

San Francisco Operations Office

Southern California Area Office

Savannah River Operations Office

Dana Area Office

Schenectady Operations Office

Source: U.S. Atomic Energy Commission, Atomic Energy Facts (Washington:

GPO, 1957).
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AEC Organization Chart, May 1953

General Advisory Committee Military Liaison Committee
Robert LoBaron

Chairman

Controller

Don S. Burrows

Office of Operations Analysis
David P. Harron. Chief

Secretary to the Commission

Roy B. Snapp

Office of Industrial Development

William L. Davidson, Director

Office of Intelligence

Walter F. Colby, Director

Office of Classification

James G. Beckerley, Director

Office of General Counsel
William Mitchell, General Counsel
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Office of Special Projects

John A. Hall, Chief

Division of

Biology & Medicine

Division of Reactor

Development

L. R. Halsted

Dlrector

Division of

Engineering

L. R. Halstad

Acting Director

Chicago

Operations Office

A. Tanunaro

Manager

Idaho

Operations Office

Schenectady

Operations Office
J. D. Anderson

Merasar

San Francisco

Operations Office

J. J. Flaherty



THE COMMISSION

Gordon Dean, Chairmen

Thomas E. Murray Eugene M. Zuckart

Henry 0. Smyth (Vacancy)

Joint Conunl11ee on

Atomic Energy

W, Starling Cole

Chairmen

Office of the General Manager

General Manager. M. W. Boyer

Deputy General Manager, Walter J. Williams

Assistant General Manager for Administration,

James L. Kelehan

General Counsel
William Mitchell

Division of Finance

Don S. Burrows

Division of Information Services

I Morse Salisbury. Director

Division of Organization
and Personnel

Oscar S. Smith, Director
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Assistant General Manager

for Manufacturing
Walter J. Williams, Acting

Division of

Military Application

K. E. Fields,

Btlg. Gen.. USA,

Santa Fa

Operations Office
Carroll L. Tyter

Division of

Production

R. W. Cook

Director

Operations Office
D. F. Shaw

New York

Operations Office

Hewy B. Fry

Manager

Oek Ridge

Operations Office

S. R. Supine

Savannah River

Operations Office

Division of

Raw Materials

Division of

Construction

& Supply

E. J. Bloch

Director

Grand Junction

Operations Office
S. P. WImpfen



AEC Organization Chart, July 1955

General Advisory

Committee

Military Liaison

Committee

PROGRAM AND OPERATING
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Assistant General

Manager for

Manufacturing

D. F. Stow

Division off

Production

Division of

Military Application

Alfred D. Slartalid

Col.. USA

Director

Division of

Construction

and Supply

John A. Deny

Division of

Raw

Materials

Oirscior

Hanford

Operations

Office

Oak Ridge

Operations

Office

Savannah

River

Operations

Office

flotten C. Blair

Grand

Junction

Operations

Office

S. P. Wlmptan

Division of

Civilian Applicatloi

Assistant Gen. Mgr.

for Research and

Industrial Dev.

Division of

Reactor

Development

W. Kenneth Davis

Director

Santa Fe

Operations

Office

San

Francisco

Operations

Office

Division of

Research

Division of

Biology ft

Medicine

J. C. Buglier, M.D.

Chicago

Operations

Office

Operations

Office

A. C. Johnson

Schenectady

Operations

Office

New York

Operations

Office

Manaser



The Commission

Lewis L. Strauss. Chairman

Thomas E. Murray John von Neumann

WHbrd F. Lrbby Vacancy

General Manager

K. E. Raids

Deputy General Manager

Asst. General Manager for Adm.

General Counsel
William Mitchell

Secretary to tha Commtesion

W. B- McCool

Special Assistant

Office of Operations Analysis
C. D. W. Thornton, Chief

STAFF

1
Office of the

General Counsel

William Mitchell

1
Division of

Inspection

Curtis A. Nelson
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Manager

H. S. Traynor

1
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Finance
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Paul F. Foster
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John A. HeH. Director
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Congressional Relations
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Oscar S. Smith

Director
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Director

1

Division of

Security

John A. Waters. Jr.

Director

I
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Intelligence
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Director
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Division of

Information

Services

Morse Salisbury

Diroctoi

Division of

Source &

Spec. Nuclear
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AEC Organization Chart, September 1958
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Curtis A. NalEon

Oboctor

1

Personnel

Arthur L Tuckman

Classification

C. L Marehsll

Office of Hearing Examiner

Samuel W. Jsnash

HearineEumtner

1

Assistant Genaral

Manager

H. S. Troynor

1
1 1

Division of

Security

John A. Wattfl). Jr.

Division of

Intelligence

C. H. Heictardt

r
1

1

LarenK. Ofcwn

Secretary to die Commission
W, B. McCod

Office of Operations Analysis

and Planning

PaulC. Rno

Dk«.lw.

DMaion of

Finance

DtmS. Buinnn

ContnUto

i

Division of

Information

Services

M°fOB|rw»N"y

Division of

Nuclear

Materials

Managemen

Office of

Industrial

Relations

Osan S. Sfritti

1

t

Assistant Gen. Mgr.

for International

Activities

John A. Hud

(Acffiigl

Division of

International

Affairs

(Acting Director]

Office of

Special

Projects

1
Office for

International

Eaeeutlvv Dbettor



Appendix 9

Eight Basic Reactor Systems Being Developed

Pressurized Water

Sodium Graphite (II

fll

High Temperature Gas

Cooled for Gas Turbined

Source: U.S. Atomic Energy Commission, Atomic Energy Facts

(Washington: GPO, 1957).
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Organic Cooled

and Moderated

Homogeneous

Boiling Water

Features

Q

( Reactor

(Core

I Blanket

Boiler

Steam Drier

Intermediate

Heat

Exchanger

i Feedwater

Pump

Q Circulating

Pump

Q Turbo
generator

0 Condenser

(h) Primary
^■^ Coolant

(il) Intermediate
^^ Coolant

(JJ) Steam

rt?) Condensate

(n) Circulating
WFuel
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ACBM Advisory Committee on Biology and Medicine
AEC Records of Headquarters, U.S. Atomic Energy Commission,

Washington, D.C.

BOB Records of the Bureau of the Budget, Washington, D.U

CDJ Papers of Charles D. Jackson, Eisenhower Library,

Abilene, KS . .
CM 1 Commission meeting 1, U.S. Atomic Energy Commission

CR Congressional Record
DDE Papers of Dwight D. Eisenhower, Eisenhower Library,

Abilene, KS
DOE Records of the U.S. Department of Energy, Washington,

D.C.
DOS Records of the U.S. Department of State, Washington, D.C.
FBI Records of the Federal Bureau of Investigation, Washington,
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FCDA Records of the Federal Civil Defense Administration,

Washington, D.C.
FPC Records of the Federal Power Commission, Washington.
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IAEA International Atomic Energy Agency
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Washington, D.C.
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Washington, D.C.

President's Science Advisory Committee
Summary, National Security Council
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NOTES

These notes are intended as a guide to the material and records we con

sulted and should not be considered a rigorous citation of all the documen

tary evidence available. Neither should the citation of specific documents

be interpreted to mean that the materials are necessarily unclassified or
available to the public. We have, however, in the source abbreviations,

indicated where the records we used are located. The Essay on Sources
provides an additional guide to the archival and secondary literature perti
nent to the history of atomic energy during the Eisenhower Administration.

Except for those materials cited as being in the files of the Atomic Energy

Commission, none of the materials are now available to the historical staff,
and requests for access should be directed to the organization or archives

cited in each note.
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